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decompositions. Methods are disclosed for 
increasing software execution speed in the 
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DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPPMnTr^ 
5 Appendix A, which is a part of the present 

disclosure, is a listing of a software implementation 

written in the programming language C. 

Appendices B-l and B-2, which are part of the present 

disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 

language ELLA. 

Appendix C, which is part of the present disclosure 

is a listing of a software implementation written in the 

programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 

protection. The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document, 

but otherwise reserves all copyright rights whatsoever. 

20 FTELD OF THE INVENT! Off 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular, 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

2 5 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data values. A single frame on a VGA computer 

3 0 monitor may, for example, be represented as three matrixes 

of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 64 0 
by 480 matrix of data values representing the luminance 
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(brightness) values Y of the pixels of the screen and two 
other 64 0 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values, the one luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabits of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital image 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing. In this way, 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly, numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits. In order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly occurring digital data values in the high 

3 5 frequency component with the short digital codes, the 

total number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 
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required if 8-bits were used to represent all of the data 
values. Eecause the total number of bits in the resulting 
encoded data is less than the total number of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 
10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 
IS such as the horizontal dimension of the image and the 

vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly, 
the low frequency component of the low frequency, component 
may also be refiltered. This process of recursive 

25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been "transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform", similarly, the high and low pass 

30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure 1 is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 

35 represented by a 640 by 480 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of the high and low 
frequency components of the original image. A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left to right, row by row, to 
generate G subblock 3. The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 
10 additional data values for each additional one data output 
generated for G subblock 3. Similarly, a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 
15 subblock 4. The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4 . Each of the 
20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure l. Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 
25 1 in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 
30 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 
35 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3. Similarly, the low 
pass digital filter is run down the various columns of the 
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H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocks 7 and 8 shown in Figure 3. The result is the 
low pass component in subblock HH and the three high pass 
component subblocks GH,. HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0, 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10, and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4 f the high frequency components of octaves 0 and 1 

2 0 are predominantly white because black in these subblocks 

denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 
25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

3 0 such as the Huffman code in Table 1. 
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Corresponding Digital 
Grav-Scale Value 



Digital 
Code 



15 



10 



black 
white 



5 
4 
3 
2 
1 
0 

-1 
-2 
-3 
-4 
-5 



1000001 

100001 

100O1 

1001 

101 

0 

111 

1101 
11001 
110001 
1100001 



20 



Table 1 



Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 

25 common gray-scale color in the transformed image is blac)c. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

3 0 used to encode those gray-scale colors, the more 
predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

3 5 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 
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the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value G 0 of octave 0. As 
5 shown in Figure 5, data values D w D 7t D 3 and D, are 

required to generate the second high pass data value of 
octave 0, data value G, . In order to generate the first 
high pass component output data value G 0 , on the other 
hand, data values D A , D e , D,, and D 2 are required. Data 
10 value D., does not, however, exist in the original image 
data. 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed* 
15 In one technique, called zero padding, the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary, however, where an object in the image would 
otherwise have extended beyond the image boundary but 

2 0 where the assumed 2eros cause an abrupt truncation of the 
object at the boundary. In another technique, called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution joins the ends 

25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 

30 mirrored. A signal such as a ramp, for example, will 
become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 

35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution. 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to chis technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub- band 
10 before the high pass, only two discontinuities are 

introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 
15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 
20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/ or data rearrangements. The time 
2 5 required to compress and decompress an image of data 

values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 
30 be used in cost-sensitive applications. A compression and 
decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively implenentable in hardware 
35 and/or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. A method known as tree 
encoding may, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "Image 
Compression using the 2-D Wavelet Transform" by A.S. Lewis 
and G. Knovles, published in IEEE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 
10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image , thereby reducing the number of 
bits necessary to represent the sequence of images. 
15 JPEG (Joint Photographies Experts Group) is. an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a type of Fourier 
20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEG1 (Motion Picture Experts Group) and MPEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 
25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 
30 depending on the data rate required. 

Compression standards such as JPEG, MPEG1, MPEG2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 
3 5 complex. Chips implementing MPEG1, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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that the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because these standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that the 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARX 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frequency weighted quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
35 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 
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sub-band decomposition to generate a snail lev frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance data values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment, two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub-band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition* 

Figures 8 and 9 are diagrams illustrating the 
30 separation of an input signal into a high pass component 
and a low pass component. 

Figures 10, 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with cne embodiment of the 
present invention. 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 

Figure 18 is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention. 

Figures 19 and 2 0 are diagrams illustrating a 
boundary problem solved in accordance with one embodiment 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 
20 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 2 4A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23. 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 
3 0 accordance with one embodiment of the present invention. 

Figure 26 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
35 a tree structure in accordance with one embodiment of the 
present invention. 

Figure 30 and 31 are diagrams illustrating a 
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quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 32 and 33 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency. 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 3 6 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-40 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one-dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39-40. 

Figure 44 is a diagram illustrating variable- length 
tokens in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
30 QUASI -PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic Signal Analysis", Goupillaud, 
35 Grossman and Morlet, Geoexploration, vol. 23, 1984. Since 
then, the wavelet transform has been a new and exciting 
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method of analyzing signals and has already been applied 
to a wide range of tasks such as quantum mechanics and 
signal processing: The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals. The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functions. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal. The continuous Fourier 
transform is defined as follows: 



Where f (t) is the time domain signal under analysis and 
F(w) is the Fourier transform of the signal under 

20 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f (t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f(t) is only defined over a finite 
range of time. 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 




(equ. 1) 




(equ. 2) 



Where f(t) is the time domain signal under analysis, 
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F w (cj / 7) is the windowed Fourier transform of the time 
domain signal under analysis, and w(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interval of finite length. Alternatively, 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 

10 the spectra of the window itself is present in the 

transform results. Consequently, the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 

15 rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjunction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 

20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 

25 dilating a function *(t) that has spatial and spectral 
locality to form a set of basis functions: 

V3*<sU-u)) (equ. 3) 

wherein s and u are real numbers and are the variables of 
the transform. The function *(t) is called the wavelet. 
30 The continuous wavelet transform of a signal under 

analysis is defined as follows: 

W(s.u)*Jsf~ ♦ lslt~v))ftt)dt (equ. 4) 

Where f (t) is the time domain signal under analysis, 
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W(s,u) is its wavelet transform, * is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary uniformly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecutive 
octaves differ by a factor of two in frequency. The basis 

15 functions are: 

{^<x-2*'ij>} for (j,n)€Z 2 (egu. 5) 

where 2 is the set of all integers, Z 2 - {(j,n) : j,n e Z), 
and $Hx) = v/F t|t (2^ x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A multiresolution analysis studies an 
input signal at a number of resolutions, which in the case 
of the present invention is the sequence r = 2 J where 
j e Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {V j > jez , where Vj 
is the set of all possible approximated signals at 

30 resolution 2 J ". He then showed that an orthonormal basis 
for Vj can be constructed by (x-2**n) } i€2 . 0(x) is called 
the scaling function where for any jcZ, & Ix) °y/2>${2 J x) . 
He then showed that a signal f (x) can be approximated at a 
resolution V by the set of samples: 
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S, = {^</ ( *i>} MJ (equ. 6) 

where <f.g>=$~J{x)g(x)dx. where f , gcL 3 (R) , 
the set cf. square integrable functions on R. This is 
equivalent to convolving the signal f(x) with the scaling 
5 function <^(-x) at a sampling rate of 2 j . However, this 
representation is highly redundant because Vj C V j+l/ jez. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 0^ = v hl where Oj is orthogonal to Vj. Hallat proved that 
there exists a function *(x) called the wavelet where: 

$Ux) - JVMf&x) (equ. 7) 

such that {V i (x-2* i Ti) } mZ is an orthonormal basis of Oj and 
{¥(x-2**n)>, (j,n)«Z 2 , is an orthonormal basis of L 2 (R) . 
15 The detail signal at resolution 2 J4>I is represented by the 
set of data values: 

Nj«{JV<f.*i» ot£ (equ. 8) 

which is equivalent to convolving the signal f (x) with the 
wavelet 4*(-x) at a sampling rate of 2 j . 

20 Hence, the original signal f (x) can be completely 

represented by the sets of data values (S,, (Nj) J< j<-l) , 
where J<0 gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The s 3 notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. S e corresponds to the original data 
values D. S.| corresponds to the H data values from the 
low pass filter. N. t corresponds to the G data values from 
the high pass filter. S. : corresponds to the next low pass 

30 filtered values from the previous H sub-band. N. 3 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fcurier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The window Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor. 
The result is a heavy over-sampling of the lover 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave vide frequency bands. At 

15 lov frequencies, spectral locality taXes precedence over 
spatial locality. 

Figure 7 illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial and 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing betveen 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 Mallat showed the wavelet transform can be computed 

with a pyramid technique, where only two filters are used. 
Using this technique, S i and are calculated from S^,, S i 
being used as the input for the next octave of 
decomposition. A lov pass filter H: 

30 h(n) - -±-<*l l .+°„> (equ. 9) 

Mallat showed that Sj can be calculated by convolving from 
S j4 ., with H and keeping every other output (i.e. sub- 
sampling by a factor of 2) . 

A method for calculating Nj from S^, can also be 
35 derived. This method involves convolving S^, vith a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) - h(l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware. 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 
10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency information because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 
15 data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal, the more 
20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet. Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters). Long wavelets can 
25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 
30 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 
35 the four coefficient Daubechies wavelet. Because the four 
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coefficient Daubechies wavelet has only four coefficients, 
it is very short. This is well-suited for analyzing 
important image features such as cbject edges. Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 
10 filtered outputs are output by the filter. The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is resolved. Longer filters produce 
more of the relatively larger data values to represent an 
edge. The shortness of the filter also makes the 
15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 
20 spatial and aliasing characteristics. Longer wavelets 
such as the six coefficient Daubechies wavelet could, 
however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 
25 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are; 

a ■ — 8 ' c — s ' d e ^ ec J u - X1 ) 

The low pass four coefficient Daubechies digital 
30 filter is given by: 

h|-|J = aD(x-l) + bD(x) + CD(X+1) - dD(x+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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G ('f) = dD(x " 1) + cD(x) " bD(x+l) + aD(x+2) (equ. 13) 

In equations 12 and 13, D(x-l), D(x), D(x+1) and D(x+2) 
are four consecutive data values. h|-^J and G |-jj are true 
perfect reconstruction filters, i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l) , D(2) , D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2. Due to the presence of the — as 
the index for the filters H and G, the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data, the 
coefficients of the four coefficient Daubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware. 

20 To convert the four Daubechies coefficients for 

implementation, three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain, the following equation must hold: 

a + b+ c- d-1 (equ. 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation roust hold: 

a-b+c + d = 0 (equ. 15) 

In order for the resulting H and G filters to be able to 
3 0 generate a decomposition which is perfectly reconstruct - 
ible into the original image data the following equation 
must hold: 
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(egu. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16. However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment, unity gain 
and the rejection of all zero frequency components are 
maintained. It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy equations 
14, and 15 and approximately satisfy equation 16, 
quasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation. 



a - - .3415(32) - 10.92 * -!=■ 

8 32 

b ° ^1 * .5915 (32) » 18.92 = if. 
8 32 

C « = .1585(32) = 5.072 « JL 

8 32 

25 d o Zl^Jl = .0915(32) = 2.928 * -2- 

8 32 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
30 rounded to four places beyond the decimal point. The 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in rhe next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 32 so that the scaling by 32 shown in the 
second column does not change the values of the resulting 
converted coefficients. 

10 In selecting the integers for the fourth column, the 

relationship of the three equations 14, 15 and 16 arc 
observed. In the case of a - 11/32, b » 19/32, c «= 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d=0 
both are maintained. Because the converted coefficients 

15 in the rightmost column of Table 2 are quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a, b, c and d allow near perfect reconstruction, on a 
typical 640 by 480 image, the error between the original 

20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient guasi- 
Daubechies filter is: 

25 H(|) = ^D(x-l) + -ffD(x) + £D(x+l) - £D(x+2) {equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

G(^) « £D(X-1) + £D(X) - -*fD(x+l) + j±D(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi** 
3 0 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular ccnverted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in- significant computational simplicity when 
implementation is either software and/or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perform. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 
10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing 
the sign of a quantity involves little additional 
15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 
20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 
25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 
30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 
35 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI -PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YUV or YIQ) images the 

10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 

15 channels can be sub-sampled without loss of perceived 

quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 

20 an image compression technique, the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 

25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 

3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data values 
extending in the horizontal dimension and there are 

3 5 columns of data values extending in the vertical 

dimension. Each of the data values may, for example, be 
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an 8-bit binary number cf image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background 101. 
5 To transform the data values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally, row by 
row, to result in a block 102 of high pass output values G 
10 shown in Figure 11, The width of the block 102 of high 
pass output values in Figure 11 is half the width of the 
original matrix of data values in Figrure 10 because the 
high pass four coefficient quasi-Daubechies digital filter 
is moved across the rows of the data values by twos. 
15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter, the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 
20 the high pass digital filter. High pass output Gj is 

generated by the high pass digital filter from data values 
D,, D 2 , D 3 and D«. The next high pass output generated, 
output G 3 , is generated by the high pass digital filter 
from data values Dj, D 4 , D 5 and D«. The high pass digital 
25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient quasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 
3 0 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the S } and Oj notation used by Mallat to 
35 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H, is generated by 
the low pass digital filter from data values D,, D 2 , D 3 and 
D 4 . The next low pass output generated, output H 2 , is 
generated by the low pass digital filter from data values 
5 D 3 , D 4 , D 3 and D 6 . The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 
10 103, the high and low pass four coefficient quasi- 

Daubechies digital filters are run down the columns of 
blocks 102 and 103. The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 
15 blocks 104 and 105. The low pass four coefficient guasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 
20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
GG. 

This process of running the high and low pass four 
25 coefficient guasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
30 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave l of 
the high frequency component and are denoted HHHG , HHGH, 
HHGG , respectively. Blocks HG , GH and CG comprise octave 
0 of the high frequency component. 
35 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible. Recursively decomposing the original 
data values into octaves 0, i, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 
10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively, other sequences and dimensions of moving 
15 the digital filters through the data values to be 
processed is possible. 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10, then the 
20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary, 
depending on where the generated HH values are written, 
25 the HH data values can be spread throughout a blocfc. The 
locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 
30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 
3 5 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, fcr example, be a semiconductor memory, a 
magnetic storage medium, or an cptical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition. 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values. The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHoo, HHoi, HH^, 
HHu, HHo* and HHq,, for example, are six data values which 

15 correspond with the top row of data values in HH block 106 
of Figure 14. HHoo, HH 10 , HHjo, HH*, HH«© and HH^, for 
example, are six data values which correspond with the 
leftmost column of data values in HH bloc* 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values D 01 , D^, 0 o 
and D w of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values 

t Doi # Dq5 and Dog. The outputs of the low 
and high pass forward transform digital filters are 

30 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

35 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate cn the four data values 
at locations column 0, rows 1 through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row 2 . The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3. Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0, rows 
3 through 6. The outputs of the low and high pass forward 
10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional 
15 array. 

Figure 18 is an illustration showing the state of the 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure 15 as well as the octave l high 
2 0 frequency components HHGH, HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHoi/ HHcj* HHoa an( * HHqi °* Figure 17 are processed by the 
low and high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row o 
25 column 6, respectively. Similarly, when the values at 
locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations column 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 
30 18 are referred to as transformed data values. The 
transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing back the output of the filters is 
35 easily expanded to a two dimensional array of a very large 
size. Only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process. This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 
10 interleaved inverse digital filter 0. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 
15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 
20 inverse transform digital filters, the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first, second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 
25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 
30 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 
35 third coefficient of H*, and the third coefficient of G* . 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform where a=ii, b=ii, 
c=£ and d=A, the even interleaved inverse transform 
digital filter is: 



D(2x) 

2 -£H(X-1) + JJC(x-l) + i£ H (X) + ^G(X) (equ. 19) 



where H(x-l), G(x-l) , H(x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter O are the 

10 second coefficient of H*, the second coefficient of G*, 
the fourth coefficient of H* , and the fourth coefficient 
of G* • The coefficients of the odd interleaved inverse 
transform digital filter 0 therefore are c, -b, a and d. 
In the case of the low and high pass four coefficient 

15 quasi-Daubechies filters used in the transform where a=ii 

^ia* ces » and * B TS' the odd interleaved inverse transform 
digital filter is: 

D(2x-1) 

2 - £H(X-1) - £G(x-l) + j| H (x) + ^G(X) (equ. 20) 

where H(x-l), G(x-l), H(x) and G(x) are data values of a 
20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 
25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block ill, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, GH and 
GG data values of Figure 18 are therefore not processed by 
30 the odd and even interleaved inverse transform digital 
filters in this step oif the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0, 2, 4 and 6 to generate the odd data value at 
location column 0 row 2 . The even interleaved inverse? 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4 . The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 
10 values at locations column 0 row 6 and column 0 row 8, 
respectively. Each of the six columns 0, 2, 6, 4, 8, and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 
15 The various locations are then processed again by the 

odd and even interleaved inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 
20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row o columns 4, 6, 8 and 
A to generate the values at locations row o column 6 and 
25 row o column 8 r respectively. Each of the six rows 0, 2, 
A and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 
30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 
35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 
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data values. 

Note, however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient quasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 
10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the G 0 data value. In order to 
generate the G 0 data value in the same fashion that the 
15 other high frequency G data values are generated, the high 
pass digital filter would require data values D. t , D 0 , D, 
and D, as inputs. Data value D.,, however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 
20 the boundary to generate the Ho data value. In order to 
generate the H© data value in the same fashion that the 
other low frequency H data values are generated, the low 
pass digital filter would require data values D. w Do, D, 
and D, as inputs. Data value D.,, however, does not exist. 
25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start" quasi-Daubechies 
30 forward transform digital filter G, which is used to 
generate the first high pass output G 0 . There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Ho. These start quasi-Daubechies forward transform 
35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending over 
the boundary. 

5 Figure 21 illustrates the low and high pass start 

quasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values D 0 
through D„. The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 
10 on data values D 0 , D t and D, to generate outputs Hq and G 0 , 
respectively. H,, H 2 , H, and H«, on the other hand, are 
generated by the low pass four coefficient quasi- 
Daubechies forward transform digital filter and G,, G 3 , G 3 
and G 4 are generated by the high pass four coefficient 
15 quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array. If the 
low and high pass four coefficient quasi-Daubechies 
2 0 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 
25 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 
30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H t which is used to generate the last low pass 
output. There is a high pass "end" quasi-Daubechies 
forward transform digital filter G, which is used to 
35 generate the last high pass output. These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 
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and therefore require only three data values in order to 
generate an output. This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
guasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient low and high pass end quasi-Daubechies 
10 forward transform digital filters operate on data values 
D 9 , D A and D B to generate outputs H 5 and G 5 , respectively. 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 
15 the data values to be transformed. 

The form of the low pass start guasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 
20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output H<j. This 
25 hypothetical data value D., outside the boundary can be 
chosen to have one of multiple different values. In some 
embodiments, the hypothetical data value D_, has a value 
equal to the data value D 0 at the boundary. In some 
embodiments, the hypothetical data value D_, is set to zero 
30 regardless of the data value D 0 . The three coefficient low 
pass start guasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho • Kl + bD 0 + cD, - dDj (equ. 21) 



where Kl is equal to the product aD. t , where D 0 is the first 
35 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass guasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value D 0 adjacent but within the boundary, then 
Kl=aD 0 where a = 11/32 and D 0 is the data value adjacent 
the boundary, equation 21 then becomes: 

Ho = (a+b)D 0 + cDj - dDj (equ. 22) 

The form of the high pass start quasi-Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.,. 
The high pass start quasi-Daubechies forward transform 
digital filter G, therefore has the form: 

G 0 - K2 + CD© - bD, + aO} (equ. 23) 

15 where K2 is equal to the product dD.,, where D 0 is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to D 0/ 
then equation 23 becomes: 

G 0 « (d + c)D 0 - bD t + aDj (equ. 24) 

The form of the low pass end quasi-Daubechies forward 
transform digital filter H, is determined in a similar way 

25 to the way the low pass start quasi-Daubechies forward 

transform digital filter is determined. A value of a data 
value D c is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value D c in such a way 
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as to generate the last low pass output H 5 . The three 
coefficient low pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

H 5 = aD 9 + bD A + cD B - K3 (equ. 25) 

5 where K3 is equal to the product dD C/ where D B is the last 
data value of a sequence of data values to be transformed, 
and where a, b, c and d are the four coefficients of the 
four coefficient low pass quasi-Daubechies filter. D B is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D e is chosen 
to be equal to the data value D B adjacent but within the 
end boundary, then K3=dD B and equation 25 becomes: 

H 5 - aD, + bD A + (c-d)DB (equ. 26) 

15 The form of the high pass end quasi-Daubechies 

forward transform digital filter G f is determined by the 
same process using the same data value D q . The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

20 G s = dD, + cD A - bD B + K4 (equ. 27) 

where K4 is equal to the product aD c , where D 8 is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. D B is 

adjacent the end boundary. If hypothetical data value D c 
is chosen to be equal to D D , then equation 27 becomes: 

C, = dD, + cD A + (-b+a)D B (equ. 28) 

It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given above for the case of data values D 0 
through D B of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event guasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 

10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. Thia boundary 

15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22, not only does the forward 
transformation of data values at the boundary involve a 

20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem. In the present 
example where four coefficient quasi-Daubechies filters 
are used to forward transform non-boundary data values, 

25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 

30 data values. 

In Figure 22, the data values to be transformed are 
denoted K,, G 0 . . . H«, G 4 , H„ G 3 . Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 

35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a dov/nward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the inverse transform digital filters are 
denoted D 0 , D, # D 2 , D 3 . . . D B « The odd inverse transform 
digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values h\,, 

G 0# H,, Gj ... H s and G 5 to be inverse transf ormed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values D, and Dj 
using values Ho, G 0 , H, and G w respectively. Reconstructed 
15 data value D 0 , however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 
20 shifted two data values upward so that it could generate 
data value D 0 , then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G., and H.,. is, 
however, the first data value within the boundary and is 
25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

Do « 4t(b-a)Ho + (c-d)G 0 ] (egu. 29) 

3 0 in the case where Kl » aO 0 and K2 = dD 0 . D 0 is the first 
data value and Hq is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G., data value outside the boundary is chosen to 
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be equal to H 0 , and the K., data value cutside the boundary 
is chosen to be equal to G 0 . The even start invere 
transform digital filter therefore determines D 0 as a 
function of only Ho and G 0 rather than as a function of H.,, 
5 G. lf H 0 and G 0 . 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed. The 
two coefficient odd end inverse transform digital filter 
used is: 

D B - 4[(c+d)H 3 - (a+bJGj] (equ. 30) 

in the case where K4 » aD B and K3 - dD 9 . D B is the data 
15 value to be determined and G 3 is the data value to be 

inverse transformed adjacent the end boundary. This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the H 6 data value outside the boundary is 
20 chosen to be equal to G s and the G« data value outside the 
boundary is chosen to be equal to H 3 . The odd end inverse 
transform digital filter therefore determines D B as a 
function of only H 5 and C s rather than as a function of H 5 , 
G 5 , H* and G t . 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

30 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fewer 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values, where filters 
other than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and d 

15 fulfil some simple relationships which show that the 
inverse transform digital filters correctly reconstruct 
non-boundary original image data values* 

a+c - j, b-d = 1, c+d = A, b-a = ± (equ, 31) 
and the second order equations: 

20 ac-bd « 0, a^tf+crVd 3 = -| (equ. 32) 

Take two consecutive H,G pairs: 

H (*f) = aD(x-l)+bD(x)+cD(x+l)-dD(x+2) (equ. 33) 

G ("f) " dD ( x '" 1 ) 4cD ( x )" bD < x+1 ) +aD ( x+ 2) (equ. 34) 

H ("f + 1 j " aD < x+1 > +bD ( x+2 > +cD(x+3 > -<*D(x+4) (equ. 35) 

25 G ("f* 1 ) * dD(x+l)+cD(x+2)-bD(x+3)+aD(x+4) (equ. 36) 



Multiplying Equations 33 to 36 using the inverse transform 
digital filters gives: 
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t a * t 

<»(!) - 


acD (x-1) +bcD (x) +c : D (x+1 ) -cdD (x+2) 


(egu. 


37) 


-(f) 


= -bdD(x-l)-bcD(x)+b 2 D(x+l)-abD(x+2) 


(egu. 


38) 




= a 2 D ( x+1 ) +abD ( x+2 ) +acD (x+3 ) -adD (x+4 ) 


(egu. 


39) 




= d 2 D ( x+1 ) +cdD ( x+2 ) -bdD (x+3 ) +adD (x+4 ) 


(egu. 


40) 


-(f) ■ 


= -adD(x-l)-bdD(x)-cdD(x+l)+d 2 D(x+2) 


(egu. 


41) 


"(f) ■ 


adD(x-l)+acD(x)-abD(x+l)+a 2 D(x+2) 


(egu. 


42) 




= abD (x+1 ) +b 2 D (x+2 ) +bcD (x+3 ) -bdD (x+4 ) 


(egu. 


43) 


c=(|-l) 


- cdD ( x+1 ) +c 2 D ( x+2 ) -bcD ( x+3 ) +a CD (x+4 ) 


(egu. 


44) 



Summing eguations 37-40 and 41-44 yields: 



10 ch(|) - bc(|) ♦ a H /f -l) + d C (|-i) - 

(ac-bd)D(x-l) + (a 2 +b J +c J +d , )D(x+l) + (ac-bd)D(x+3) » D(x+l)/2 

(egu. 45) 

-dH(| ) + ac(|) ♦ bHjf ^ + c C (|*l) = 

(ac-bd)D(x) + (a 2 +b 2 +c 2 +d 2 )D(x+2) + (ac-bd)D(x+4) = D(x+2)/2 
15 (egu. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of eguations 31 and 
32 hold. Eguations 45 and 46 therefore show that with a 
one bit shift at the output, the original seguence of data 

2 0 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of eguation 29 and the odd end reconstruction filter of 
eguation 3 0 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

25 For the even start filter, with the choice of Kl « aD 0 

and K2 - dD 0 in eguations 29 and 30, we have: 
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= (a+b)D 0 + cD, - dD, (equ. 47) 

G 0 - (c+d)D 0 - bD, + aD 2 (equ. 48) 

so 

bHo = b(a+b)D 0 + cbD! - dbD : (equ. 49) 

5 cG 0 = c(c+d)D 0 - cbD, + acD, (equ. 50) 

aHo = a(a+b)D 0 + acDi - adDj (equ. 51) 

dG 0 = d(c+d)D 0 - dbD, + adD2 (equ. 51*) 

and hence: from equation 29: 

bHp + cG 0 - aHo - dG 0 - (tf-W-d 1 ) D 0 - ^ ( e qu. 52) 

4 



10 For the odd end filter, with the choice of K s » dD B 
and K« = aD B , we have: 

H 3 « aD, + bD A + (c-d)D B (equ. 53) 

G 5 = dD, + cD A + (a-b)D B (equ. 54) 

cH 3 = acD, + bcD A + c(c-d)D B (equ. 55) 

15 -bG 3 * -bdD 9 - bcD A - b(a-b)D B (equ. 56) 

dH 3 » daDj + bdD A + d(c-d)D B (equ. 57) 

-aG 5 * -adD 9 - caD A - a(a-b)D B (equ. 58) 

and hence from equation 30: 

(c+d)H 5 - (a+b)G s - (d-d'+b'-a'jDs - 2* (equ. 59) 

4 
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This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transform. 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the number of 
data values carrying the image information. Accordingly, 
10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted. The 
present invention takes advantage of characteristics of 
the Hunan Visual System to encode more visually important 
information with a relatively larger number of bits while 
15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward quasi-perfect inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 
20 spectral contents is obtained. If traditional sub-band 
coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 
25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 
30 spatially local information which indicate the spatial 
locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 
3 5 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities, edges and textures. 
The forvard quasi-perfect inverse transform separates the 
background intensities (the low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encoding would then 

10 be entirely due to removal of redundancy within the 
picture. If, however, the compressed data is to be 
transmitted and/or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, the 

15 encoding method of the present invention locates and 

encodes information about edges or edge-like features for 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an. 

20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes many types of. 
textures. An edge or an edge-like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 

25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 

30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 
35 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands, the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 
10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23. There 
are three octaves, octaves 0 f 1 and 2, of decomposed data 
values in Figure 23. The low pass component is not 
15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values D into a sequence 
of transformed data values such as the tree structure of 
20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 24B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HC of Figure 24C. The low frequency 
25 component HH of Figure 24C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 24D correspond with 
the low frequency component data values A, G and M of 
Figure 23. The transformed data values of HHG block 241 
30 of Figure 24D correspond with the octave 2 data values B, 
H and N of Figure 23. The transformed data values of HG 
block 242 of Figure 24D correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 
35 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decomposition such as the decomposition of Figure 23 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality. The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number . 

As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is "non- interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
30 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non-interesting data value. 
35 The higher frequency data values of the .tree above a 
non-interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 
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values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher frequency bands above a non-interesting data 
value in a low frequency band are rejected as noise. 
5 The one-dimensional tree structure of Figure 23 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be "interesting". The method of encoding 
therefore starts with low frequency component A. This 
10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge- 
like feature which is "interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 
15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yet 
terminated, the method continues upward in frequency. 
Data value C of octave l is then tested. For purpose of 
this example, data value C is considered to be interesting 
20 as are data values A, B, C, D, G, H, J, L and M as 

illustrated in Figure 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 
25 value, the method continues upward in frequency. Data 
value D is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 
30 method tests the other branch originating from previous 
interesting data value C. Data value £ however tests to 
be non-interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 
35 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however, determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data. Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting. A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 

10 considered to be non-interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to 
transmit each non-interesting data value above F. With 

15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G. This is a low 
frequency component and therefore is always considered to 
be interesting. Data value G is therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 

20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is terminated, low 
frequency component data value M is encoded. Data value N 
is determined to be non-interesting so a non-interesting 

25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

30 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 nay extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 25 may extend farther to the 
right for larger arrays of data values. Figure 25 

10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward. In contrast 
to the binary tree structure of Figure 23, the tree 

15 structure of Figure 25 is a four branch tree. The two-by- 
tvo block of four octave 1 data values HHHC is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 

20 by-two blocks would be inserted into the tree structure. 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHKHHG block beneath them. The low 
frequency component would be denoted HHHHHH. 

Figure 2 6 is a pictorial representation of the 

25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 

3 0 Figure 25 denote the row and column of a data value of the 
twordimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 
35 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition, 



WO 94/23385 



PCT/GB94/WK77 



- 52 - 

some useful definitions are introduced. First an image 
deccmp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves. A function Access 
is defined such that given some arguments, the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decomp: 

address = Access (oct, sub, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between O (the highest octave) and OCTS" I 

10 (the number of octaves of transformation OCTS minus one) . 
sub indicates which of the HH, HC , GH or GG bands of the 
decomposition it is that the data value sought is found. 
The use of sub = HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and sub. The range of valid values 
of x and y are dependent on the octave being accessed, x 
has a range of {0. . . WIDTBfZ 00 **) . y has a range of {0 . 

20 . . HEIGHT 1 2°°+*} . 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReadBIock. 

block = ReadBlock (decomp, oct, sub, x, y) { 
25 blocJctO][0] «= decomp [ Access ( oct , sub, x, y) ) ; 

biocJc[0](l] = decomp[Access(oct, sub, x+1, y) ] ; 
block{l)[Q] = decompi Access (oct , sub, x, y+1)]; 
. b!oc>c[l][l] = decomp[Access(oct, sub, x+1, y+l)J; 

} 

30 The wavelet decomposition is passed to the function 

FeadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable bloc*. 
Once a two-by-two block of data values is read, a 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold . The 
5 arguments of the function Threshold are block, oct and 
sub. Threshold returns a boolean value True if the block 
is "interesting" and False if the block is "non- 
interesting" . 

If the block is determined to be interesting by the 
10 function threshold, it is encoded using a function called 
EncodeBlock. A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (i.e. BlockNot Empty) or 
15 has not been encoded (i.e. BlockEmpty) . If a block is 
determined to be interesting, then a BlockNot Empty token 
is sent, and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedure 
2 0 SendTree is therefore defined recursively as follows: 

SendTree (decomp, oct, sub, x, y, Q) { 

bJock ■ ReadBlock (decomp, oct, sub, x, y) ; 
If Threshold (block, oct, sub, Q) { 
SendToken (BlockNotEmpty) ; 
25 EncodeBlock (block, oct, sub, Q) ; 

If (oct >0) { 

SendTree (decomp, oct-1, sab, 2+x, 2+y, Q) ; 
SendTree (decomp, oct-1, sub, 2*(x+l), 2*y, Q) ; 
SendTree (decomp, oct-l, sub, 2*x, 2*(y+l), 0) ; 
30 SendTree (decomp, oct-1, sub, 2*(r+l), 2*(y+l), Q) ; 

> 

} else SendToken (Biock£mpty) ; 

} 



The procedure SendTree is only used to encode high- 
35 pass component data values. In procedure SendTree 
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(decomp, oct, sub, x, y, Q) , if the two-by-two block 
accessed by FeadBlock is determined to pass the threshold 
test, then SendTree (decomp, oct-1, sub 2*X, 2*y, Q) is 
used to test one of the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

SendLPF (decomp, x, y, Q) { 

block » Readblock (decomp, OCTS-1, HH, x, y) ; 
EncodeBlockLPF (block, OCTS-1, 0) ; 

15 } 

Accordingly, to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave. A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: 

SendDecomp (decomp, Q) { 

For (y-0; y<HEIGHT / 2°°*; y=y+2) 
For (x=0; x^IDTH/l 0 ^; x=x+2) { 
25 SendLPF (decomp, x, y, Q) ; 



SendTree (decomp, OCTS-1, HG, x, 
SendTree (decomp, OCTS-1, GH, x, 
SendTree (decomp, OCTS-1, GG, x, 



y, 0); 
y, 0); 
y, 0); 



} 



30 > 



Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 
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terminated within the initial octaves so much of the 
decomposition is not examined. Due to this termination of 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memory 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions 
Threshold, EncodeBlockLPT and Access require only simple 
calculations, the decomposed data values are rapidly 
encoded. 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct. For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having, for example, approximately 
80 different values of x, 60 different values of y, four 
different values of sub, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable. 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from the variables x, y, sub and oct. Address 
25 X, for example, may be determined as follows: 



X - ((x « 1) + (sub » 1)) « oct 



where « denotes one shift to the right of value x and 
where >> denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

30 Y - ((y << 1) + (1 & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slew to implement in real 
tine software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 28 denote coordinate addresses in the two-dimensional 
matrix of Figure 18. In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 
10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and Y address of a two-by-two block of data values are 
determined for those two-by-two blocks of data values 
located in octave 0 of the decomposition of Figure 25. 
15 Similarly, Figure 28 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave l 
of the decomposition as well as the one two-by-tvo block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined, X as well as Y 
20 are each functions of act, TreeRoot, and sub. The values 
of sub 2 and sub 7 are determined by the ;sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of sub, 
and sub y for each sub-band of the decomposition. If, for 
25 example, a two-by-two block of data values is sought in 
the HH band, then the values of sub, and sub, are 0 and 0, 
respectively. The values TreeRoot, and TreeRoot, together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 
30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27, which is called counter CI, has a least significant 
3 5 bit represented in Figure 2 7 as bit Cl s and a most 

significant bit represented as bit Cl y . Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2 2 and a mcst significant bit C2 y . ■ The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct » l, the counter 
CI is not included, the sub, and sub y bits indicating the 
sub-band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 2 8 proceeds as 
10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25 , Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 
15 component, the values of sub, and sub, are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the four possible values of C2 S and C2 y 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 
20 Figure 25. The value of TreeXoot x and TreeRoot, are zeroes 
because this is the first tree of the decomposition. For 
subsequent trees of the decomposition, Tree/toot, and 
TreeBoot y ere incremented as illustrated by the arrows in 
Figure 28 so that the X and Y addresses of the other two- 
25 by-two blocks of data values in the low pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located/ the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 
30 in octave 1 denoted HHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits sub t and sub, are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub- band, the values of sui>, and sub y are 0 
35 and 1, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined to be "interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the two-by-two block of data values in octave 0 denoted 
5 HG#1. These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits sub x and sub y are 0 and 1, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG/1 of 
10 Figure 25 are generated. If the two-by-two block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-two block is 
determined not to be interesting, then a non-interesting 
token is sent and the four data values are not encoded. 
15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG/1 are generated, the C2, 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27. Accordingly, the octave o 
20 block HG/2 is addressed when once again the CI counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be "interesting", 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 
25 determined to be non-interesting, then a non-interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 
3 0 the octave 1 HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 
35 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real time compression and decompression whereas other 
techniques may be too slow. If implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 



15 QUANTIZATION 

Each data value of each two-by-two block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 
20 each of the data values. Figure 30 is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 
25 into a plurality of steps. Figure 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value gstep. Accordingly, the data value A 
30 having a value of 150 as illustrated in Figure 31 is 
divided by the gstep value 128 and results in a qindex 
number of 1. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the qindex number is 
35 Huffman encoded. An overall Q value is sent once per 
. frame of compressed data values. The value qstep is 
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determined from the overall Q value as described below. 

To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 
5 the incoming quantized values calculates the value of 

qstep using the value of Q according to a method described 
below. Once the value of qstep in determined, qindex for 
a given data value is multiplied by qstep. 

In the example of Figure 31, qindex value 1 times 

10 gstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191 , then less error would result. Accordingly, an 
inverse quantized value gvaive can be calculated from 
qindex and gstep as follows; 

qindex* qstep-^22±££ -ij if qi n dex<0 

0 if qindex* 0 

qindex* gstep+j-2£i£E -ij if qindex>0 



2 0 qvalue{ qindex, qstep) * 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 32 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 0. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33 . 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 6 at distance d. 
10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
qstep is varied depending on the octave and sub-band of 
the data valve being quantized. The gstep at which a 
data valve is quantized is determined from the variables 
15 oct, sub and Q for that data valve as follows: 



The scaling factors 1.00, 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figure 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

30 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 



gstep (oct, sub, Q) - Q * hvs_/actor (oct,sui>) 



hvs facta (oct, sub) 



Vl if su±>=Gd 
p. otherwise] 



1.00 if oct=0 
0.32 if occ«l 
0.16 if oct«2 ' 
0. 10 if occ»3 
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hvs_ractor which has only two parameters in the presently 
described embodiment is only one embodiment of the present 
invention. The function hvsjactcr, for example, can take 
into account other characteristics of the human visual 
5 system ether than oct and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or "non-interesting". This can 
be done by the function threshold: 

i i 

threshold (block, limit) « limit > £ £ \blockly}[xJ | 

y-o jr-o 

(equ. 60) 

The sum of the absolute values of the data values of the 
15 block bloc* is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
20 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value limit. 

The value iimit takes into account the variable 
quantizer step size qstep which varies with octave. For 

25 example, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by qstep could result in four zero quantized 
values. For example, all data values between -128 and 127 
are quantized to have a quantized qindex of zero as is 

30 shown in Figure 30 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = 4*Bthreshold*qstep (egu. 61) 

In this equation "Sthreshold" is base threshold image 
factor. In the presently described example, this base 
threshold is equal to 1.0. The value of l.o for the base 
5 threshold Bthreshcld was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the block under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor limit also reduces the 
number of operations performed in the quantizer because a 
fewer number of data values are quantized, 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transfonaa- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
30 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( Mock, OCT-1, Q) { 

output ( bJock(0] [0J/gstep( OCT-1 , HH, Q) ) ; 
Output ( bJock(0] [l]/gstep( OCT-1, HH, Q) ) ; 
35 Output ( bJockf 1] [0]/gstep( OCT-1, HH, Q)) ; 
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Output ( blockll) [l]/qstep( OCT-1, HH, 0));) 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded. 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block* In the 
function EncodeBlock, the variable sub is provided so that 
when function qstep is called, different quantization 
qstep values can be used for different high frequency 
component sub-bands. The function huff man performs a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock {block, oct, sub, Q) { 

Output (hux\f man (biocJc(0] [0] /gstep(oct / sub, Q))); 
20 output (hu ff nan (block [0] [1] /qstep (oct , sub, 0))); 

Output (huff man (JbJocJc[l] [0] /qstep (oct, sub, Q) ) ) ; 
Output (hu/f man (Jbloclc[l] [1 ] /gstep(oct, sub, Q))); 

> 
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10 



15 



aindex 


1 Huffman code 


-38 . . . -512 


1100000011111111 


-22 . . -37 1 1 0 0 0 0 0 0 1 1 1 1 (\q±ndex\ -22) 


-7 . . -21 


11000000{ Igintfexl -7) 


-6 


1 1 0 0 0 0 0 1 


• 


• 


-2 


110 1 


-1 


111 


0 


0 


1 


10 1 


2 


10 0 1 


• 
• 
• 


• 

• 


6 


10000001 


7 . . 21 


10000000 (\qindmx] -7) 


22 . . 37 


100000001111 (|?xnrf«x| -22) 


38 . . 511 


1000000011 111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value | qindex | -7 is 
represented with 4 bits in the case 7 < \qindex\< 21. The 
25 value |gindex|-22 is represented with 4 bits in the case 
22 <|gindex|< 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
30 amalgamating groups of M non- interesting" tokens. This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
Octrmpty and OctNotEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non-interesting. if all four are 
non-interesting, only a single OctSmpty token need be 
sent. Otherwise, an OctNotEmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctEmpty and OctNotEmpty to achieve 
higher compression ratios. 

VIDEO ENCODING AND DECODING 
In comparison with the coding of a still image, the 
15 successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate. If a location 
in a new frame of the video contains the same or 
substantially the same information as a corresponding 
2 0 location in the previous old frame of video, that portion 
of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

Figure 36 illustrates a video encoder 31 and a video 
25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 3 4 is referred to as 
the new frame because no previous frame exists in the old 
30 frame store 35 for containing an old frame. A comparison 
tree encoder 36 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into qindex levels. These 
35 qindex levels are then Huffman coded by the Huffman 

encoder 38. The resulting encoded data values are then 
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combined with the tokens in buffer 38A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 40 present in the video decoder 32. This 
allows the decoder 32 to be able to correctly decode the 
encoded bit stream 39 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 

10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
qindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. 

15 In the video decoder 32, the compressed data stream 

3 9 is received by a buffer 42. The tokens are separated 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 

20 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 4 0 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42. 

25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal. To prevent the 
inverse wavelet transform 46 from overwriting and 

30 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 

35 25 are read from the old frame store 4 0 by the inverse 
wavelet transform 46 to perform the octave 1 inverse 
transform as described above. However, the resulting 
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octave 0 HH sub-band, output from the inverse wavelet 
tranform 4 6 is now written tc the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40, and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

When the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 
10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40. Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 
IS in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 
20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 
25 compressed data stream 39 a corresponding token, which the 
video decoder 3 2 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 
3 0 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL, 
VOID_STILL, and LPF_STILL. The low pass two-by-two blocks 
of data values of the decomposition cause the comparison 
35 tree encoder 3 6 of video encoder 31 to enter the LPF_ STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 
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encoded. Similarly, no token is generated. The 
successive lew pass component two-by-two blocks of data 
values are successively quantized and output into the 
ccmpressed data stream 39. 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 
10 limit to determine if it is "interesting". If the 

tvo-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 37, the 
mode of the comparison tree encoder remains in STILL mode, 
and the four data values of the two-by-two block HHHG are 
15 successively quantized and encoded and output into the 
compressed data stream 39. 

For the purposes of this example, block HHHG is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 
20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG/l are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 
25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#1, HG/2, HG#3 and HG/4 , the comparison tree encoder 36 
proceeds in the tree structure to the two-by-two block of 
data values in octave l, block HHGH. For purposes of this 
30 example, this two- by-two is non-interesting. After the 
comparison tree encoder 36 reads the four data values r the 
result of the threshold test indicates a non-interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 
35 single bit token 0 and the comparison tree encoder 36 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 36 proceeds to write O's into 
the four locations of the two-by-two clock HHGH, as well 
as all the locations of the two-by-two blocks in the tree 
above the non-interesting two-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes O's into all the addresses of blocks HHGH, GH#1, 
GH#2, GH/3 and GH#4 . This zeroing is performed because 
the video decoder 32 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 

10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 40 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 

15 frame 3 5 and 40, the video encoder too must zero out those 
non-interesting blocks. 

After the first frame of video data has been encoded 
and sent in STIIX mode, the next frame of video data is 
processed by the video encoder 31. By default, the 

2 0 encoder now enters SEND mode. For lowpasc frequency 

component two-by-two blocks, the video encoder 31 enters 
the LPF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-tvo block 
corresponds with the encoding of two-by-two block HHHH in 
25 Figure 25. However, now the comparison tree encoder 36 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 

3 0 data values in the old frame at the corresponding position 

and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 
35 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 
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remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
tvo-by-tvo block. 

5 If , on the other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. In 
this case, the video encoder 31 sends the arithmetic 
differences of each of the successive four data values of 
10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fever bits due 
to the fact that the two blocks in the new and old frames 
15 are quite similar under normal circumstances. 

When the video encoder 31 proceeds to encode the 
octave 1 sub-band HHHG, as illustrated in Figure 25, the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 3 6 
20 compares the data values of the new two-by-two block with 
the data values of the old two-by-tvo block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2-bit token and enters 
25 one of four new modes for that two-by-two block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags ozflag,. 
nzflag, newjz, notlag , motion, origin, and nojz are 
determined. The values of these flags are determined as: 



i i 

30 nz « £ E |new[x][y]| (equ. 62) 

1 I 

no - EE |new[*Hy]- old[x][yj| (equ. 63) 

jr-0 yo 
1 1 

02 c EE |old[x][yj| (equ. 64) 

jr-o y»0 
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nzflag = nz < limit fequ# €5) 

noflag no < compare (egu# 66) 

origin = nz < no (equ- 67) 

motion = ((nz + oz) « oct) < no (equ. 68) 

5 nev_z = |new[xj[y]| <qstep , 0 < x, y, < i (e qu. 69) 

no_z = |new[x](y] - old [x](y]|< qstep, 0<x,y<i (equ. 70) 

ozflag = {old(x][y] = 0; for all 0 <x, y<i> ( egu . 7i) 

Based on the values of these flags, the new mode for 
10 the two-by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2-bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data 
values are determined, quantized, Huffman encoded, and 
15 sent into the compressed data stream 39. 

In the case that the flags indicate the new mode is 
STILX_SEND, then the 2 -bit token 01 is sent and the new 
four data values of the two-by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 
20 STILL_SEND mode, the video encoder 31 remains in the 
STILL_SEND mode until the end of the tree has been 
reached. In this STILL_SEND mode, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values. When the VOID mode is entered from STILL_SEND 
25 mode, the video encoder 31 generates a single bit 0 token, 
then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two-by-two blocks in the 
tree above. 

30 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2-bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

35 addresses of all data values of two-by-two blocks in the 
tree above. 

In the case that the flags indicate that there is no 
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additional information in the tree being presently- 
encoded, namely, the new and the old trees are 
substantially the' same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values. In this case, there is no reason to continue 
10 in VOID mode writing zeros into that two- by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 
15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 
20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 3 9 into the corresponding positions of the old data 
25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40. 

RATE CONTROL 
All transmission media and storage media have a 
3 0 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second. A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/ sec. When compressing a 
sequence of images in a video sequence, depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second nay in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 
10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number. If the buffer is sufficiently 
15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per second 
being input into the buffer over time is the same or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device. 
20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 
25 media or storage device. In the case of video telephony, 
large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 
30 size is specified in the standard H.261 for video 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 
35 by frame basis. Due to the tree encoding structure 
described above, the number of bits output for a given 
frame is dependent upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
25, there are relatively few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 
number of blocks higher up in the sub-band trees. Given a 
particular two-by-two block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
0 is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands. In this 
way, a histogram is generated indicating a number of 

15 two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular 
value of 0. 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 

20 frequency of the three sub-bands which are interesting for 
a given value of 0, Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 

25 tree is ascended using that given value of Q, it is 

possible to determine the value of Q at which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 

30 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of 0. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RM8 of the CCITT Recommendation 

3 5 H.2 61 is based on the DOT and has the following 

disadvantages. The rate control method used by RM8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely, during the coding of 
areas of high activity, Q rises creating large errors in 

10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one embodiment of the present invention uses one 
value of 0 for the whole frame. The value of Q is only 

15 adjusted between frames. All parts of an image are 
therefore encoded with the same value of 0. Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 

20 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques. 

TREE BASED MOTION ESTIMATION 
Figure 3 9 represents a black box 1 on a white 

25 background 2. Figure 40 represents the same black box 1 
on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 4 0 are encoded according to the above 
described method, there will be a tree in the wavelet 

30 decomposition which corresponds with the white-to-black 
edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 4 0 which represents the white-to-black edge 3' the 
wavelet decomposition of the image of Figure 40. All of 

3 5 the data values corresponding to these two trees will be 
determined to be "interesting 11 because edges result in 



WO 94/23385 



PCT/GB94/00677 



- 77 - 

interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box 1, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
in both images but which is just located at a different 
10 location. 

Figure 41 is .a one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7, 
8, and 9 represent the "interesting" data values of Figure 

15 41 whereas the other data values have low data values 
which makes those blocks "non-interesting" , in the 
representation of Figure 41, data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 

20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3 f shown in Figure 40. 

25 Figure 42 indicates that the edge of black box 1 has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and 11. In the encoding of Figure 42 , rather than 

30 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 
35 When the two data value block 10 and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 
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old frame are, however, also tested to determine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right. An "interesting with motion" token is 
5 therefore generated rather than a simple "interesting" 
token. A single bit 1 is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 
10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42, an 
"interesting with motion" token is generated followed by a 
single control code 1. The interesting values 19 and 21 
therefore need not be included in the compressed data 
15 stream. The video decoder receiving this "interesting 
with motion" token and this control code l can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 
20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in. any 
one of the octaves 0, 1 or 2. 

Figure 4 3 represents the motion of the edge 3 of 
25 Figure 39 to a new location which is farther removed than 
is the new location of black box 1 shown in Figure 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 
3 0 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code 1 is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 
35 motion token followed by the motion to the right control 
code. When the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 
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the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code 0. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 
10 the decomposition of Figure 43. 

The one dimensional illustration of Figures 41 , 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 
15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 
20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 
25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 
30 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge. By 
indicating edge motion and not sending the edge data 
3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image. 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, 0, y and e, where a 
= 0.10588942, 0 * -0.54609641, y = 2.4254972 
and £ = 3.0059769. 





Daubechies 


Alternative 


Normalized 


Converted 




coefficients 


representation 


coefficients 


Coefficients 


a 


0.33267055 


l/e 


0.2352336 


30 










128 


b 


0.80689151 


7/« 


0.57055846 


73 
128 


c 


0.45987750 


-0(«+7)/< 


0.3251825 


41 | 
128 1 


-d 


-0.13501102 


0(1 - ay)/t 


-0.095467208 


-12 I 






128 1 


-e 


-0.08544127 


-ay/e 


-0.060416101 


-7 






126 


f 


0.03522629 


<*/€ 


0. 024908749 


3 








128 



Table 4 

15 The coefficients (a, b, c # -d, -e, f) sua to . The 
normalized coefficients sun to 1, which gives the filter 
the property of unity gain, which in terms of the 
alternative representation is equivalent to a change in 
the value of c to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to -JL . Filtering 

126 

is therefore possible using integer multiplications rather 
25 than floating point arithmetic. This greatly reduces 

implementation cost in terms of digital hardware gate 

- *»- 

count and computer software speed. The following 
equations show a single step in the filtering process, the 
outputs H and G being the low and high pass outputs, 
30 respectively: 

H 1 =aD 0 +bD 1 +cD 2 -dD 3 -eD 4 +fD s (equ. 72) 



WO 94/23385 



PCT/GB94/00677 



- 81 - 

G, sa -fD 0 -eD 1 +dD 2 +cD 3 -bD 4 +aD 3 (equ. 73) 

Hj and Gi are calculated as follows. Each data value D 
is multiplied by the relevant integer numerator (30, 73, 
41, 12, 7, 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2, the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi -perfect 
10 reconstruction filters: 

a+b+c-d-e+f=l (equ. 74) 

-f-e+d+c-b+a»0 (equ. 75) 

a+c-e-i (equ. 76) 

f-d+ba-i (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly. 
20 The following equations show a single step in the 

inverse transformation: 

D 2 -2(-eH o -bG 0 +cH,+dG 1 +aHj-fG 3 ) (equ. 78) 

°r»2 (fHo+aGo-dH^cGj+bHj-eG,) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and G data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if H 0 is to be calcualted using the six coefficient 
filter, the values D., and D. 2 would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

Ho=cD 0 -dD,-eD 2 +fDj ( equ . 80) 

Go^dDo+cDt-bDj+aD, ( equ . 81) 

The last H and G values are calculated with: 
10 H,=aD s +bD,+cD A -dD B (equ . 82) 

G3-fD,-eD 9 +dD x +cD, (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
15 transform boundary filters are used to reconstruct the 
first two and last two data values: 

D 0 '2((c^)^(d^)G 0 ^AH x -fG x ) (equ. 84) 

D^Uj-diH^ic-^G^bR^eGJ (equ. 85) 

D A »2(-eH i 'bG i +(c-j)H 5 +(d-£)G $ ) (equ. 86) 

D B =2(fH 4 +aG 4 -(d+-Z)H z +(c-±)G i ) (equ. 87) 



INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 
20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 
25 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 
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decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipient's personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system. 
10 In one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly, 
15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and/ or video bandwidth. 

The specification above discloses a method and 
apparatus for compressing and decompressing video. The 
20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 
25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b=19/32, a-11/32, c-5/32 and d=3/32 
coefficients used to realize the high and low pass forward 
30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, a=3/8, 
c-l/8 and d«l/8 are used to decompress in software on a 
digital computer. The coefficients are determined as shown 
35 in the table below. 
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8 


b = 






8 


c = 






8 


d = • 




8 
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= -3415(8) = 2.732 = 2 

8 

= -5915(8) = 4,732 = 1 

8 

s .1585(8) - 1.268 = 1 

8 

= .0915(8) = 0.732 = 1 

8 



5 Table 5 

An even start inverse transform digital filter in 
accordance with the present embodiment is: 

Do « 4[(b-a)H 0 + (c-d)G 0 ] (equ . 88) 

where, for example, d 0 is a first inverse transformed data 
10 value indicative of a corresponding first data value of a 

row of the original image, and where Ho and G 0 are first low 

and high pass component transformed data values of a row of 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
15 accordance with the present embodiment is: 

D B = 4[(c+d)H 3 - (a+b)G 3 ) ( equ. fi 9 ) 

where, for example, D, is a last inverse transformed data 
value indicative of a corresponding last data value of a 
row of the original image, and where H 3 and G, are last low 
20 and high pass component transformed data values of a row of 
a sub- band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 



D(2x-1} 



|H(x.l)-lG(x-l) + jH(x) + iG{x) (equ . 90) 



25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

= 4H<x-l) + jG<x-l) + lH<x) + AC(x) (equ. 91) 

As indicated by equations 90 and 91, the odd and even 



interleaved inverse transform digital filters operable 



on 
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the sane H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89. 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer having a 
68040 microprocessor. Digital filters using the 
10 coefficients b=5/8, a»3/8, c-l/B and d=l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 
15 decompressing video on a digital computer, only two octaves 
of inverse transform are performed on video which was 
previously compressed using three octaves of forward 
transform. This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 
20 octave 0 decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse transform, 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 
25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 
30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 
35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments , two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved Haar reconstruction filter is: 

D 0 ■ (H 0 + G 0 ) (egu. 92) 

5 The odd interleaved Haar reconstruction filter is: 

D i = (Ho - G 0 ) (egu. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method. Accordingly, 

10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used. 

To increase software execution speed still further 
when decompressing video, variable-length SEND and 
STILL_SEND tokens are used. Data values are encoded using 

15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable-length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 

20 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 
25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 
30 the corresponding data values after quantization will be 
much larger than 37. 3 7 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37. Accordingly, the 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 


qindex 


0 


0 


isl 


±1 


IsOl 


±2 


IsOOl 


±3 


IsOOOl 


±4 


1S00001 


±5 


18000001 


±6 


IsOOOOOOl 


±7 


IsOOOOOOO (|qindex|-8) . 


±8 . . ±135 | 



Table 6 



In Table 6 above, the value (|gindex| - 8) is seven bits 
in length. The s in Table 6 above is a sign bit. 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8, 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 
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Although the present invention has been described by 
way of the above described specific enbodiments, it will be 
understood that certain adaptations, modifications, 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient guasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other si2es 
may be used. Three-by-three blocks of data values may, for 

15 example, be tested. Blocks of different si2ea may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

2 0 data values encoded may be extended to include other tokens 

having other meanings. The "interesting with motion" token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 
25 encoder and decoder modes, token schemes, tree traversing 
address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments ere therefore described for instructional 

3 0 purposes only and are not intended to limit the invention 

as set forth in the appended claims. 
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source/Bits.c 



/* 

Reading and writing bits from a file 

*/ 

^include Winchide/xwave.h" 
^include \Vinciude/Bits.h" 

Bits bopen(naxne,mode) 

String name, mode; 

{ 

Bits bits = (Bits)MAIXOC(sizeof(BitsRec)); 

if((bits->rp = fopcn(namejnode))= = (FI^ open binary 

me\n"); /^change*/ 

bits- > bufsize = 0; / *new*/ 

bits- > buf = (unsigned chax)0; /*new*/ 

return(bits); 

} 

void bclose(bits) 
Bits bits; 
{ 

if(fclose(bits->fp)!=0) Eprintf("Failed to close binary file\n w ); /*was: 
fclosc(bits->fp)'/ 
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XtFrcc(bits); 

} 

void bread (bytes , num , bits) 

unsigned char *bytes; 
int num; 
Bits bits; 

{ 

int byte»0, bit=0,pull,b; 

bytes [byte] =0; 
while(num>0) { 

if (bits- > bufsize ==0) { 

pull = fgetcfbits- > fp); 
if(pull==EOF) 
{ 

/*printf('EOF\n"); Previously didn't check for 
EOF:bits- > buf = (unsigned char)fgetc(bits- > fp)*/ 

f or(b = byte + 1 ; b < num/8 + 1 ; b + + ) 
bytes [b]= (unsigned char)0; 

return; 

> 

bits- > buf = (unsigned chai)pull; 
bits- > bufsize- 8; 

} 

bytesIbyte]=((l&bits->buO!=0)?bytesfbyte]|(l < < bit): bytes [byte)& ~ (1 < <bit); 

if (bit = = 7) { bit«0; byte + + ; bytcs[byte]=0; } /* was bit ==8 */ 

else bit+ + ; 

bits- >buf= bits- > buf > > 1; 
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bits- > bufsize--; 
num-; 

} 

} 

void bwriie(bytes,mim.bits) 

unsigned char *bytes; 
int num; 
Bits bits; 



int byte=O t bit =0; 
unsigned char xfer; 



while (num > 0) { 

if (bit==0) { 

xfer = bytes [byte + + ] ; 
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source/CoIor.c 
/* 

* Color routines 
•/ 

^include ". ./inciude/xwave.h" 
#dcfinc GAMMA 1.0/2.2 

int 

VisiialChss[6J = {Pseudc>Color,Direct^ 

/* Function Name: Range 

* Description; Range convert for RGB/YUV calculations 

* Arguments: old_x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new_r - new range 

* Returns: old_x scaled up to new range 
*/ 

int Range(old_x,oId_r.new_r) 

int oldjt, old_r, new_r; 

{ 

return((old_x*new_r)/old_r); 

} 

y* Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

* factor - gamma correction factor 
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• Returns: old_x gamma corrected and scaJed up to new range 
»/ 

int Gamma(oId_x,old_r.new_r,factor) 

int old_x f old_r, new_r; 
double factor; 

{ 

renirn((int)((double)new_r*pow((double)old_xy(double)old_r 1 factor))); 

} 

/* Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations 

* Arguments: levels - output range (0.. levels- 1) 

* pixel - pUel value (0..1 < <8+precision-l) 

* x, y - dither location 

* precision - pixel range (0..K <8+prccision-l) 

* Returns: dithered value (0..1evels-l) 
•/ 

int Dither(leveIs t pixel,x t y,precision) 

int pixel, levels, x, y, precision; 

{ 

int bits=8+precision, 

pixlev=pixel»levels, 

value = (pixlev> >bits) + ((pixlev-(pixlev&(-l< < bits))) > > precision > global- >dither[x 
&15][y&15]?l:0); 
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rerurn( value > = levels?levels-l : value); 

} 

/* Function Name: CoICvt 

* Description: Converts between RGB and YUV triples 

* Arguments: sre - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max - range of data (max- 1.. -max) 

* Returns: alters dst. 
*/ 

void ColCvt(src,dst,rgb_yuv,rnax) 

short srcf3J, dst[3]; 
Boolean rgb^yuv; 
int max; 

{ 

double rgb_vuv_mat[2][3][3] = { { 

{0.299,0.587,0.114}, 
{-0.169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

M 

{1,0,1.4021}, 

{1,-0.3441,-0.7142}, 

{1,1.7718,0} 

}}; 

int i, channel; 



for(channel=0;channei<3;channel++) { 
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double sum =0.0; 

for(i=0;i<3;i + +) 
sum + = (double)(src(i])*rgb _yuv_mat[rgb - yuv?0:l) [channel] [i]; 

dstfchannel] = (int)sum < -max?-max:(ini)sum> max- 1? max -1 :(shon)sum; 

} 

} 

/* Funciion Name: Compos itePixel 

* Description: Calculates pixel value from components 

* Arguments: frame - Frame to be drawn on 

* x, y - coordinate of pixel in data 

* X f Y - coordinate of pixel in display 

* Returns: pixel value in colormap 
•/ 

int CompositePixel(frame,x,y f X,Y) 

Frame frame; 
int x, y, X. Y; 

{ 

Video vid = frame- > video; 

int channel = frame- > channel, pixel, value =0; 

if (channel! =3) { 

pixel =(int)vid- > data[channel][frame- > frame] [Address2(vid, channel t x,y)] +(128 < < vid- 
> precision); 

value = Dither(global- > levels,pixel,X, Y.vid- > precision); 
} else for(chaririel=0;channel<3;channel++) { 
int 
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= RGB?global- > rgbjevels: global- > yuvjeveisfchannel]; 



pixel = (int)vid- > dau[chajmel] [frame- > frame] [Address( vid, channels, y)] +(128 < < vid- 
> precision), 

value = levels*value + Dither(levels,pixel,X,Y t vid-> precision); 

} 

return(vahie); 

} 

void InitVisualO 
{ 

Display *dpy = XtDisplay(global- > toplevel); 

inl scrn = XDefaultScreen(dpy), class =0, depth=8, map, i, r. g, b, y, u t v; 
String 

VisualNames[6] - { "PseudoColor", "DirectCoIor", "TmeColor " , "StaticCoIor" , 'Grayscale" . 
■StaticGray"}; 

XColor color, 

global- > visinfo=(XVisuaJInfo *)MALLOC(si2eof(XVisuallnfo)); 
while(depth>0 

&&!XMaichVisualInfo(dpy t scrn,depth,VisualClass[class],globaJ- > visinfo)) 
if (class = =5) {class =0; depth-;} else class+ + ; 
Dprintf("VisuaJ: %s depth %d\n" t VisualNames[class] f depth); 
global- > paleaes = (Palene)MALLOC(si2eof(PaleueRec)); 
strcpy(global- > paleaes- > name, "Normal"); 
global- > palettes- > next « NULL; 
global- > no_pals = 1 ; 
swhch(global- > visinfo- > class) { 
case TrucCoIor: 
case DirectColor: 
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case StaticColor: 
case Grayscale: 

rprmtf(stderr/ Unsupported visual type: %s\D\VisualNames(class]); 
exitO; 
break; 
case PseudoColor: 

global- > levels « global- > visinfo- > colormap size; 

global- > rgbJeveis = (im)pow((double)global- > levels, 1 .0/3.0); 

for(maps0;map<2;map++) { /* rgb non-gamma and gamma maps */ 

global- > cmaps[map] = XCreateColormap(dpy,XDefaultRooiWindow(dpy),global- > visinfo 
-> visual, Alloc All); 

for(r - 0;r < global- > rgb Je veis;r + +) 

for(g =0;g < global- > rgbjevels;g + +) 

for(b =0;b < global- > rgb Jevels;b + +) { 

color.pixel=(r*global->rgbJevels+g)*global->rgbJeveIs+b; 

color.rcd = (rnap&l)?Gamma(r t global- > rgbJevels,65536,GAMMA):Range(r.global- > rg 
bjevels.65536); 

color . green = (map& 1 )?Gan^(g , global- > rgb_ 
rgb_levels,65536); 

color. blue = (map&l)?Gamma(b, global- > rgbJevels,65536,GAMMA):Range(b,global- > r 
gb_levels t 65536); 

color.flags=DoRed | DoGreen j DoBlue; 

XStoreColor(dpy, global- > crnaps[map],&color); 

} 

color .pixel = global- > levels- 1 ; 
color.red=255< <8; 
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color.green=255< <8; 

color.biue = 255< <8; 

coior.flags = DoRsd | DoGreen | DoBluc; 

XStoreColor(dpy, global- > cmaps[map],&color); 

} 

for(map = 2;map<4;map+ +) { /* mono non-gamma and gamma maps */ 

global- > cmaps[map] = XCreaicColormap{dpy,XDefauliRootWindow(dpy),globaJ- > visinfo 
-> visual. Alloc All); 

for(i=0;i < global- > visinfo- > colormap_size;i+ +) { 
color, pixel =i; 

color.red=(raap&l)?Gamma(i,giobaJ->^^ 
5536); 



color.green=(mar^l)?Gamma(i,global->^ 
,65536); 

color. blue =(map&l)?Gamma(i,global- > levels l 65536,GAMMA):Range(i,global- > levels, 
65536); 

color.flags- Dotted | DoGrccn | DoBlue; 
XStoreColor(dpy .global- > cmaps[map] ,&color); 

} 

} 

global- > yuvjevels[0] =(int)pow((double)globaJ- > levels, 1 .0/2.0); 
global- > yuv Jevels(l] = (int)pow((double)global- > levels, 1 .0/4.0); 
global- > yuvJevels[2]=(int)pow((double)global-> levels, 1.0/4.0); 
for(rnap=4;map<6;map++) { /* yuv non-gamma and gamma maps ♦/ 



global- > cmapsfmap] =XCreaieColormap(dpy,XDefauliRootWindow(dpy),global- > visinfo 
- > visuaKAllocAll); 

for(y =0;y < global- > yuvjevels[0];y + +) 
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for(u = 0;u < global- >yuvjevels[ I] ;u+ +) 

for(v=0;v< global- >yuvjevels[2];v + +) { 
short 

src[3] = {(short)(Rajige(y, global- >yuvJevels[0],65536)-32768), 

(short)(Range(u,global->yuv_Ievels[l],65536)-3276S) f 

(shortXRange^global- > yuvJeveis(2],65536)-32768)}, dst[3]; 

Co]Cvt(src,dst.False,65536/2); 

color.pixel =(y 'global- > yuvjevclsfl] +u)*global- > yuvjevels[2] +v; 

color.rcd=(map&l)?Gamma((im)dsi[0]+32768 t 65536 t 65536,GAM 
8; 

color. green - (map& 1 )?Gamma((int)dst[ 1 ] + 32768 ,65536,65536, GAMMA) :(im)dst[l] + 32 
768; 

color, blue Kraap&l)?Gajiima((i^ 
68; 

color, flags = DoRed | DoGrecn j DoBlue; 

XStoreColor(dpy , global- > cmaps[map],&color); 

} 

color. pixel = global- > levels-1; 

coloured = 255 < <8; 

color. green = 255 < <8; 

color.blue=255< <8; 

color.flags = DoRed | DoGrecn j DoBlue; 

XStorcColor(dpy .global- > cmaps[map] t &coIor); 

} 
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global- > paleaes- > mappings = NULL; 
break; 
case StaticGray: 

global- > levels = 1 < < depth; 

for(i = 0;i < 6 ; i + + ) global- > cmaps[i] = XDefaultColormap(dpy ,scrn) ; 
color. pixel =0; 

XQueryColor(dpy,XDefaultColormap(dpy,scni) 1 &color); 
if (color.red= =0 && color. green = =0 && color.blue= =0) 
global- > paleties- > mappings = NULL; 
else { 

global- > palettes- > mappings = (Map)MALLOC(sizeof(MapRec)); 

global- > paleties- > mappings- > start = 0; 

global- > palettes- > mappings- > finish = global- > levels- 1 ; 

global- > palettes- > mappings- > m = - 1 ; 

global- > palettes- > mappings- > c » global- > levels- 1 ; 

global- > paJettes- > mappings- > next = NULL; 

} 

break; 

> 



Colonnap ChannelCmap(channeLtype,gamma) 



int channel; 
VideoFormat type; 
Boolean gamma; 

{ 

Colormap cmap; 



if (channel!=3 || type == MONO) { 

if (gamma) cmap = global- >cmaps[global->cmapsl2] = =NULL?3;2]; 
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else cniap = global- > cmapsfglobal- > cmaps(3] = =NULL?2:3]; 
} else if (type = = RGB) { 

if (gamma) cmap = global- > cmaps[global- > cmaps[0] = = NULL? 1 :0] ; 
else cmap = global- > cmaps[global- > cmapsfl ] = = NULL70: 1 ] ; 

} else { 

if (gamma) cmap=global->cmaps[globaJ->cmaps[4] = =NULL?5:4]; 
else cmap = global- > cmaps(globaJ- > cmaps[5] = = NULL74 :5] ; 

} 

retuni(cmap); 
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source/Convert.c 



^include "../include/xwave.b" 
shon cii(c) 
char c; 

{ 

retura((short)(c)M28); 

} 

char itc(i) 
shon i; 

{ 

static in! errors =0; 
if (i<-128 || i> 127) { 
if (errors ==99) { 

Dprintf("100 Conversion overflowsVn"); 
errors -0; 
} else crrors++; 
i=(i<-128)?-128:127; 

} 

reura((char)(ri2«)); 
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source/Convolve3.c 



/■ 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

•/ 

^include "../include/xwave.h" 
/* Function Name: Round 

* Description: Rounding to a fixed number of bits, magnitude rounded down 

* Arguments: number ♦ number to be rounded 

* bits - shifted bits lost from number 

* Returns: rounded number 
•/ 

short Round(number,bits) 

int number; 
int bits; 

{ 

if (bits= =0) return((shon)number); 

else renirn((shon)(number+(l < <bits-l)-(number<0?0:l) > > bits)); 

} 

/* Function Name: Convolve 

* Description: Perform a wavelet convolution on image data 

* Arguments: data - data to be transformed 

* dim - convolution direction 
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* size - size of image data 

* oct_src, oct_dst - initial and final octave numbers 

* Returns: data altered 
•/ 

void Convolve(data,dim,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

ini size[2], oct_src, octjist; 

{ 

int tab[4][4], addr(4] = {-l,-l,-l,-l}, index, mode, i, j, oct orient, 
area=size[0]*size[l]; 

Boolean fwd_re v = oct_src < octjist; 

int windows[12][5]={ 

{1,2,3,-4,2}, /♦ 0 - normal forward 0 •/ 
{4,-3,2,1,3}, /• 1 - normal forward 1 •/ 
{1,-2,3,4,2}, /• 2 - normal reverse 0 •/ 
{4,3,2,-1,3}, /• 3 - normal reverse 1 */ 
{2,3.4,^,3}, /♦ 4 - end forward 0 */ 
{4,^1,3,2,4}, /♦ 5 - end forward 1 */ 
{2,2,3,-4,2}, /♦ 6 - start forward 0 ♦/ 
{4,-3,2,2,3}, /• 7 - start forward 1 •/ 
{3 t -4 t -4 f 3 f 4} t /♦ 8 - break reverse end dim== False*/ 
{4,3,-3,-4,3}, /* 9 - break reverse sun dirn== False */ 
{-3,-4,4,3,4}, /* 10 - break reverse end dirn= =True */ 
{^1,3,3,-4,3}, /* 11 - break reverse start dirn==True */ 

}, win[3]; /• 12 - no calculation •/ 

for(oct=oct_src;oct! =oct_dst;oct+ =(fwd_rev?l:-l)) { 
long shift =oct-(fwd_rev?0:l); 



WO 94/23385 



PCT/GBSW/00677 



- 106- 

for(orient=0;oricni<2:oriem++) { 

Boolean x_y = fwd_rev = = (orient = =0); 

for (index =0: index < (area > >(shift< < l));index + +) { 

long major, minor, value, valuex3, valuexll, valuex!9, valuexi; 

major =index/(size[x_y?0:l] > >shift); 
minor = index-major*(size[x_y?0: 1] > > shift); 
for(j=0;j<3J + +) win[j] = 12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) win(0]-dira?ll:9; break; 

case 2: if (twd_rev) { win[0]=6; win[l]=7; }; break; 

default: 

if (minor + 1 = =size[x_y?0: 1] > > shift) { 

if (fwdrev) { win[0]=4; win[J]«5; } 

else { win|0] = 2; win[l]=3; win[2]-dirn?10:8; } 

} else if (fwd_rev) { 

if ((l&minor)= =0) { win[0]=0; win[l] = l; } 

} else { 

if ((l&minor)!=0) { win[0]=2; win[l] = 3; } 

} 

} 

addr(3& index] =(x _y?minor: major) +size{0J^x^?niajor:minor) < < shift; 
value » (int)daca[addr[3&index]]; 

valuexi = value +( value < <2); 

valuex3 = value + (value < <1); 

valuexll =valuex3+ (value < <3); 

valuex 19 =valuex3+ (value < <4); 

iab[3&index][3] = fwd_rev || !dirn?valuex3: valuexi 9; 

tab[3&index][2] = fwd_rev J J dim? valuexi: valuexll; 



WO 94/233*5 PCT/GB94/00677 

- 107- 

ub[3&iDdex]Il] = fwd_rcv |j !dirn?valucxl9:valuex3; 
tab[3&index][0] = fwd_rev | J dintfvaluexl l:valuex5; 
fortj=0;j<3 && win[j]! = 12;j++) { 
int conv=0; 

for(i=0;i<4;i++) { 

int wave=dirn?3-i;i; 

conv+ =negif(0> windows[wtoQ]][wave],tab[3&^ 

} 



datafaddr[3&index + windows[win[j]][4]]] =Round(conv,fwd j*v?5: win[j] > 7?3:4); 
} 

}}} 

} 
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source/Copy.c 



/• 

Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 
♦/ 

#include V/include/xwave.h" 
^include Xopy.b" 
extern int Shift(); 
extern void CoICvtO; 

void CopyVideoCtrl(w,closure,call w data) 

Widget w; 
caddrj closure, call_data; 

{ 

CopyCtrl Ctrl « (CopyCtrI)closure: 

Video ncw=CopyHeader(ctrl- > video), src =ctrl- > video; 

int frame, channel, i, x, y, X, Y, map[256]; 

if (global- > batch = « NULL) 
Ctrl- > mode «= (im)XawToggleGetCunent(ctrl- > radioGroup); 
strcpy(new- > name, Ctrl- > name); 
sircpy(new- > files, new- > name); 
switch(ctrl->mode) { 
case 1: Dprintf( "Direct copyVn"); 

new- > UVsample[0J =ctrl- > UVsamplefO]; 

new-> UVsample[l] = ctrl-> UVsampiefl]; 
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break; 

case 2: DprintfCDirTerencesXn"); 

break; 

case 3: DpriDtffLPF zercAn"); 

break; 

case 4: DprintffLPF onJy\n n ); 

nc w- > trans . type = TRANS_None ; 

new-> size[0] = new-> size[0]> > new- > trans, wavelet, space [0]; 

new- > size[l] = new- > size[l] > > new- > trans. wavelet. spacefO]; 

break; 

case 5: Dprintf("RGB-YUV\n"); 

new- > type = new- > type = = YUV?RGB:YUV; 
new- > UVsampJe[0] =0; 
new- > UVsample[l] =0; 
break; 

case 6: DprintfC Gamma conversion^ "); 

new- > gamma = !new-> gamma; 
for(i=0;i<256;i++) 
map[i] = gamma(i,256,new- > gamma?0.5 :2.0); 

break; 

} 

if (new- > disk= =True) SaveHeader(new); 
for(frame«0;frame<new.>si2e[2J;frame++) { 

GetFrame(src,frame); 

NewFrame(new,frame); 

swhch(ctrl- > mode) { 

case 1: 

for(channel =0; channel < (new- > type = =MONO?l :3);channel + +) { 

int si2e=Si2e(new f channel t 0) # Si2e(new t channel,l); 
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forO'=0;y<Size(new,channei t l);y + +) 

for(x =0;x < Size(new,channel.O);x + + ) 

new- > dau[channel][frarne][x + Sizje(Dew,channe],0)*y] = src- > data [channel ][ frame] [Shift( 
x.src- > type == YUV && 

channel! = 0?new- > UVsamplc[0]-src- > UVsampJe[0]:0) + Si2e(src,channel,0)*Shjft(y,src- 
>type==YUV && channel! = 0?new-> UVsample[l]-src-> UVsampie[l]:0)]; 

} 

break; 

case 2: 

for(channel=0;channel < (new- > typc= =M0N0?l:3);channel + +) { 

int 

si2e = Si2e(Dew,channel,0)*Size(ncw,channcl,l); 

for(i=0;i<size;i++) 

new- > daia[channel) [frame] [i] = src- > data [channel] [frame ][i] -(frame - *=0?0:src- > data[ch 
anncl][frame-l][i]); 

} 

break; 

case 3: 

for(channel =0;channel < (new- > type = = MONO? 1 :3);channel + +) { 

int 

size^Size^cw^hannel.OJ^Size^w.channcKl); 

for(i=0;i<size;i + +) { 

x = i%Size(new,channel,0); 

y = i/Size(new f channel, 0); 

if 

(x%(l< < new- > trans. wavelet. space[new- > typc= = YUV && channel! =0?1:0])= =0 
&& y%(l < < new- > trans. wavelet. space[new- > type = = YUV &&, 
channel! =0?1:0])==0) 
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new- > daia[channel][frame][i] =0; 

else 

new- > daia[chanDel][franie]fi] = src- > data [channel] (frame] [i]; 

} 

} 

break; 

case 4: 

for(channel=0;channcl < (new- > rypc= =M0N0?1 :3);channel + +) { 

int 

size = Si2e(new,channel,0)*Size(new,channel f l); 

for(i=0;i<size;i+ +) { 

x=i%Size(new,channel,0); 

y = i/Sizc(n€w,channel t O); 

new- > data [channel] [frame J [i] = src- > data[channcl] [frame] [(x + (y < < new- > trans, wavele 
t.space[0])*Size(new,channel f O)) < < new- > trans. wavelet. space [0]]; 

} 

} 

break; 

case 5: for(X=0;X<new->size[0];X + +) 
for(Y=0;Y<new->size[l];Y++) { 

short src_triple[3], dst_triple[3]; 

for(channel =0;channel < 3 ;channel + +) 

src triple [channel] = src- > data[channeI][riame][Address(src t criannel t X t Y)]; 

ColCvt(srcjriple,dst jriple,new- > rype= = YUV, 1 < < 7 +new-> precision); 

for(channel =0; channel < 3 ;channel + +) 

) 

SUBSTITUTE SHEET (RULE 26) 
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break; 

case 6: 

for(channel =0;channel < (new- > rype= = MONO? 1 :3); channel + +) { 

int 

size = Si2e(new,channel.0)*Size(new, channel, 1); 



for(i=0;i<size;i++) 
new- > data[channcJ][frame][i] =map(src->data(channci][fTaroe)[i] + 128J-128; 

} 

break; 

} 

if (frame >0) FreeFrame(src, frame- 1); 
SaveFrame(new, frame); 
FreeFrame(ncw,frame); 

} 

FrecFramc(src,src- > size[2]-l); 
new- > next = global- > videos; 
global- > videos = new; 

} 



void BatcbCopyCtrI(w,cJosure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

CopyCtrl ctrl=(CopyCtri)closure; 

if (Ctrl- > video = = NULL) 
Ctrl- > video = FindVideo(ctrl- > src_name .global- > videos); 
CopyVideoCtrI(w,closure,call_data); 

} 
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CopyCtrl InitCopyCtrJ(name) 

String name; 

{ 

CopyCtrl Ctrl = (CopyCtri)MALLOC(si2eof(CopyCtrlRec)); 

strcpy(ctrl- > sn:_name,name); 
strcpy(ctrl-> name,name); 
Ctrl- > mode= 1; 
rerurn(ctrl); 



#detlne COPYJCONS 17 
void CopyVideo(w,closure t calljIata) 

Widget w; 

caddrj closure, call data; 



Video video -(Video)closure; 

CopyCtrl Ctrl -InitCopyCtrl(video-> name); 

Numlnput UVinputs = (Numlnpm)MALLOC(2 *sizeof(NumInputRec)); 

Message msg = NewMessage(ctrl- > name , N AMELEN) ; 

XtCallbackRec destroyjadlQ « { 

{Frec,(caddrj)ctrl} f 

{Free,(caddrj)UVinputs}, 

{CloseMessage,(caddr_t)msg}, 

{NULL, NULL}, 

}; 

Widget shell = Shell Widget( *copy_video" , w^W^below^ULL^destroy^call), 



WO 94/23385 



PCT/GB94/00677 



- 114 - 

fonn=FonnatWidget("cpy_forai", shell), widgets[COPYJCONS]; 
Fonnltem itemsO = { 

{'cpy^canccr/cajiceP.O.O.FW^icon^ULL}, 
{ "cpyjonfirm " , "confirm", 1 ,0,FWJcon,NULL} , 
{'cpyjitleVCopy a video \2,0,FWJabel,NULL}, 
{"cpy_vid Jab", "Video Name:", 0,3, FWJabel, NULL}, 
{"cpyjext\NUlX,4J,FW_iext,(String)msg}, 

{ "cpy.copy " , "copy " ,0,5 , FW joggle , NULL} , 

{"cpy - difr,"difT,6,5,FWjoggle,(Scring)6}, 

{ "cpy Jpf_zero ■ , -lpfzero " ,7 , 5 ,FW joggle , (String)7} t 

{ "cpyJPLonly "Ipfonly \8,5 f FWjoggle,(Scring)8}, 

{"cpy - color\"color_space\9.5.FWjoggle t (String)9}. 

{ *cpy_gamma* , 'gamma " , 10.5.FW joggle, (String)lO} , 

{*cpyJJV0Jm\hnjIX t 0,6,FW_integer,(St™^ 

{ "cpy_UVOjJown',NULL, 12 ,6,FW Jown t (Strmg)&UVinpuis(0]} t 

{ "cpy_UV0_up ■ .NULL, 13, 6,FW - up,(String)&UVii V uis[0]} , 

rcpyJJVljju\NUIi,0,14,FWJmeger,(S^ 

{ •cpy_UVl_down ",NULL,1 2 , 14 , FWdown, (Siring)&UVinputs[l]}, 
{ ' cpy_UVl_up ■ t NULL, 1 6, 14 , FW jip, (String)&UVinputs[ 1 ] } , 

}; 

XtCallbackRec calJbacksU - { 
{Destroy t (caddrj)shell} f 
{NULL, NULL}, 
{Copy VideoCtrl,(caddr _t)ctrl} , 
{Destroy,(caddrj)shell}, 
{NULL,NULL}, 

{NULL,NULL}. {NULL,NULL}, {NULL, NULL}, {NULL.NULL}, 
{NUULNULL}, {NULLNULL}. 

{NumIncDec,(caddrj)&UVinpuis[0]}, {NULL,NULL}, 
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{NumlDcDcc , (caddr j)&UVinputs[0] } , { NULL, NULL) f 
{NumJncDcc^caddrjJ&UVinpuisfl]}, {NULL,NULL} t 
{NumlccDec,(caddrj)&UVinputs[l]} t {NULL,iVULL}, 

}; 

Dprintf("CopyVideo\n"); 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
Ctrl- > video = video; 

UVinputs[0]. format =*UV sub-sample X: %d m ; 

UVinpuis [0] . min = 0; 

UVinpuis[0].max=2; 

UVinputs[0] . value - &ctrl- > UVsamplefO]; 
UVinputsfl]. format- "UV sub-sample Y: %d"; 
UVinputs[l].min«0; 
UVinputs[l].max==2; 

UVinputs[l].value = &ctrl->UVsample[l]; 

cxxl- > UVsamplefO] = video- > UVsamplefO]; 
Ctrl- > UVsample[l]= video- > UVsamplefl]; 
Fil]Form(form f COPYJCONS,iienis,widgets t callbacks); 
Ctrl- > radioGroup = widgets[5] ; 
XtSetSensitive(widgets[6J, video- > si2e[2] > 1); 
XtSetSensitive(widgets(7] > video-> trans, type! =TRANS_None); 
XtSetSensitive(widgets[8], video- > trans . type ! = TRANS_None) ; 
XtSetSensitive(widgets[91 ,video- > type! = MONO); 
XtSetSemhivc(widgets[10],video->rype!=YUV && 
video- > trans, type ==TRANS_None); 
XtPopup(sheIl t XtGrab£xc]usive); 
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source/Frame.c 



/* 

Frame callback routines for Destroy 

V 

^'include V./include/xwave.h" 

^include <Xll/Xmu/SysUtiI,h> 

^include <pwd.h> 

extern void Cv t ln riex O; 

extern Palette FindPaietteO; 

extern void SetSensitiveO; 

typedef struct { 
Frame frame; 

irrt frame_number. frame_zoom f frame_palette, fraxncjrhannel; 
} ExamCulRec, ♦ExamCtrl; 

void FrameDestroy(w,closure,caIljiata) 

Widget w; 

caddrj closure, calljiata; 

{ 

Frame frame = (Frame)closure; 

void CleanUpPointsO. FrameDeleteO; 

Dpratf(TraraeDestroy\n"); 
frame- > point- > usage-; 
if (frame- > msg! = NULL) { 
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frame- > msg- > shell = NULL; 
CloscMessage(NULL,(caddrj)frame- > rasg.NULL); 

} 

if (frame- > point- > usage ==0) CleanUpPoints(&global-> points); 
XiPopdown( frame- > shell); 
XtDestroy Widget(frame- > shell); 
FrameDelete<&global- > frames, frame); 

} 

void CleanUpPoints(points) 

Point *poinis; 

{ 

Point dummy = ^points; 

if (dummy! = NULL) { 

if (dummy- > usage < 1) { 

♦points ■ dummy* > next; 

XtFrec(dummy); 

CleanUpPoints (points); 
} else CleanUpPo^&K^po^^next)); 

}; 

} 

void FrameDeleie<frames t frame) 
Frame 'frames, frame; 

{ 

if ('frames! = NULL) { 
if (*frames= = frame) { 
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int number = frame- > frame ; 

frame-" > frame =-1; 
FreeFrame(frame- > video, number); 
•frames = frame- > next; 
XiFrec(frame); 
} else FrameDelete(&(*frames)->next.framc); 



} 

} 

void ExammeCtrl(w f closure, call_data) 

Widget w; 

caddr t closure, call data; 



{ 



ExamCtrl ctri = (ExamCtrl)closure; 
Arg argsfl]; 

if (ctri- > frame- > frame! » Ctrl- > frame_numbcr-ctrl- > frame- > video- > start) { 
in! old_framc = Ctrl- > frame- > frame; 

crrl- > frame- > frame = Ctrl- > frame_number-ctrl- > frame- > video- > start; 
FreeFrame(ctrl- > frame- > video,old_frame); 
GetFrame(ctrl- > frame- > video, Ctrl- > frame- > frame); 

j 

Ctrl- > frame- > zoom = Ctrl- > frame_zoom; 
Ctrl- > frame- > palette =ctrl- > frame j>aleoe; 
Ctrl- > frame- > channel = Ctrl- > frame_channel; 
XtSetArg(args[0], Xtr^itmap t UpdateImage(ctrl- > frame)); 
XtSetValues(ctrl- > frame- > image jvidget,args, ONE); 
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XiSciAig(aigs(0],XLNcolorm2p,ChanDelCmap(ctrl- > frame- > channel, Ctrl- > frame- > vide 
o- > type, Ctrl- > frame- > video- > gamma)); 

XiSctVaJues(ctil- > frame- > shell, args, ONE); 

if (Ctrl- > frame- > msg! = NULL) UpdateInfo(ctrl- > frame); 

} 

^define EXAMJCONS 13 
void Examine(w,cIosAire,calljiata) 

Widget w; 

caddr_t closure, calljiata; 

{ 

ExamCtrl Ctrl = (ExamCtrl)MALLOC(sizeof(ExamCtrlRec)); 
Numlnput num_inputs = (NumInput)MAIXOC(2*sizeof^ 
XtCalJbackRcc destroy^caUQ - { 

{Frce f (caddrj)ctrl} f 

{Fr«,(caddrj)rwin_inputs} , 

{ NULL, NULL) t 
}, pal_call[2*global->no - pals]; 

Widget shell ■ ShelJWidget( "examine " , w,S W J*low,NULL,destroy_call), 

form - FormatWidget("exam_fonn ° .shell), widgetsfEXAM JCONS], 
pal_widgets[£lobaJ->no_pals], pal_shell; 
Frame frame = (Frame)closure ; 
Formltem itemsQ={ 

{ "exam_cancel " , "cancel " ,0,0,FWjcon,NULL} f 
{ "exarajronfinn", "confirm" , 1 ,0,FW_icon,NULL} , 
{ "exam Jabel " , "Examine " ,2, 0, FW Jabel,NULL} , 
{"exam^ch Jab", •Channel :\0,3,FWJabel t NULL}, 

{ "exam_ch_bm\ChannelNarae[framc- > video- > rype][frame- > channelJ,4,3,FWJ)ucton," 
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exan^cng^ch"}, 

{ "exam _paijab " , "Palette : " .0 AFW JabehNULL} , 

{"examj3al_bm\FiiKiPaIerie(globalOpalenes, frame- >paJetie)-> name,4,4,FW burton," 

exam_cngj)ar}, 

{ " exara_zJnt\NULL,0,6,FW_integer, (String)&num_inputs[0]} t 

{ n exam_z_dowm \NULL, 8,6,FW_down, (String)&num_inputs[0]} , 

{ M exam_z_up%NUlX t 9,6,FW_up,(String)&num_inpuis[0]}, 

{ n exam_zc<5mjnt\NUli-,0,8,FW_integer,(St^ 

{ " exam_zoom_dowrn " ,NULL, 8 , 8,FW_down, (String)&nuni_inpuis[ 1 ] } , 

{ " e xam_zoom_up " ,NULL, 12,8, FW jip , (S d-ing)&num_inputs [ 1 ] } , 

}; 

Menultem pal_menu[global-> no_pals]; 
XtCaJlbackRec callbacks!] = { 

{Destroy ,(caddrj)sbell} , 

{NULL,NULL}, 

{ ExamincC trl , (caddr J)ctrl} , 

{Destroy t (caddrj)shell} , 

{NULL.NULL}, 

{Numlnc Dec, (caddr J)&num_inpuis[0]}, {NULL.NULL}, 
{NumIiicDec,(caddrj)&nuni_inputs[0]} t {NULL, NULL}, 
{NumIncDec,(caddrj)&nuin_irq)Uts[l]} f {NULL, NULL}, 
{NumIncDec t (caddrj)&num_inputs[l]}, {NULL, NULL}, 

}; 

int i, width=0; 

Palette pal = global- > palettes; 

XFontStruct *font; 

Arg args[l]; 

caddrj duminy[global- > no_pals] f dummy2 [global- > no j>als] ; /* 

gcc-mc68020 bug avoidance */ 

Dprintf("Examine\n-); 
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Ctrl- > frame = frame; 

Ctrl- > frame_nuniber = frame- > frame + frame- > video- > start; 
Ctrl- > frame_zoom = frame- > zoom; 
Ctrl- > frame _palerte = frame- > paiette; 
cul- > frame_chaimel= frame- > channel; 
num_inputslO]. format = 'Frame: %03d"; 

num_inputs[0]. max = frame- > video- > start* frame- > video- > size[2]-l ; 

num_inputs[0].min= frame- > video- > start; 

num_inputs[0] . value = Actrl- > frame_mimber; 

num__inputs [ 1 ] . format = " Zoom : %6 m ; 

num_inputs[l).max-4; 

num_inputs(l].min=0; 

num_inputs[l ] . value = Actrl- > frame_zoom; 

FUlForm(fonn,EXAMJCONS4tems,widgets t callbacks); 

foot = FindFont(widgets[6]); 
foKi=0;pal!=NUlX;pal«=pal->next t i++) { 

pal_menu[i] .name =pal- > name; 

pal_memi [ij . widgetClass = smeBSBObjectClass ; 

pal_menu[i] .label =pal- > name; 

pal_menu[i] .hook = NULL; 

paJ_call(i*2] .callback ■ SimpleMenu; 

pal_call[i*2]. closure = (caddr_t)&ctri- > frame j>alette; 

pa!_call [i*2 + 1 ] .callback = NULL; 

pal_call[i*2 + 1] .closure = NULL; 

widm=TextWidth(width,paJ- > name,font); 

} 

pal_shell «= ShellWklget("exam_cngj3al* ,shell,SW_menu t NULL, NULL); 
FilIMenu(pal_shell,global- > noj)als,paIjnenu,pal_widgets,pal_call); 
XtSetArg(args[0] , XtNwidth, 2 + width); 
XtSetValues(widgets[6],args,ONE); 
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if (frame- > video- > type == MONO) XtSetSensitive(widgets(4] t False); 
else { 

Menultem ch_menu[4); 
Widget 

chjhel] = ShelIWidget("exam_cng_ch\shell,SW_meriu,NUIX,NaJU.), ch_widgets[4]; 
XiCallbaclcRec ch_calI[S]; 

font= FindFont(widgets(4]); 
width *»0; 

for(i=0;i<4;i++) { 

ch_menu[i] .name =ChannelName[frame- > video- > rype][i] ; 
ch_menu[i] . widgetClass = smeBSBObjectClass; 
ch_menu[i] Jabel=ChannelName[fTame-> video- > rypejp]; 
ch_mcDU{i].hook=(caddrj)&ctrlOframe_chaxiDel; 
ch_call[i *2] . callback = SimpleMenu; 
cb_calI[i*2J . closure - (caddr_t)&ctri- > frame_channel; 
ch_call[i*2 + 1 ] . callback = NULL; 
ch - calin*2 + l].cIosure=NULL; 

width =TcxtWidth(width t ChannelNarae[frame- > video- > type] [i], font); 
} 

FillMenu(ch - shell t 4 f ch_menu,ch_widgets.ch_call); 
XtSetArg(args[0] ,XtNwidth,2 + width); 
XtSetValues(widgets[4] t args,ONE); 

XtPopup(sbell,XtGrabExclusive); 

} 

void FramePointYN(w t closurc f call_data) 



Widget w; 

caddr_t closure, call_data; 
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{ 

Frame frame = (Frame)closure; 
Arg argsfl]; 
Pixmap pixmap; 

Display *dpy=XtDispIay(globaI-> toplevei); 
Icon poim_y = FindIcon( "point_y ") , 

point_n = FindIcon( "point_n ") ; 

Dprintf( "FramePointYN\n"); 

frame- > poini_switch= ! frame- > poim_switch; 

XtSetSensitive(frame- > iinagejvidget, frame- > point switch); 

XtSeiArg(args[0] , XtNbionap, (frame- > point_s witch?pomt_y :point n)- > pixmap); 

XtSetVahies(w,args,ONE); 

XtSetArg(args[0] t XtNbitmap v &pixmap); 

XtGetValues(frame- > image_widget,args,ONE); 

UpdatePoinf (dpy t frame t pixmap); 

XcSetArg(args[0] t XtNbitznap f pixmap); 

XtSetValues(frame- > image_widget , args , ONE); 

if (frame- > msg!=NULL) Updatelnfo(frame); 

} 

void NewPoint(w,closure ? call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Frame frame =(Frame)closure; 
Video vid = frame- > video; 

void UpdateFramesO; 

int *posn= (int *)call_data, 

channel = frame- > channel = = 3?0:frame- > channel; 
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posn(0]=posn[0]> > frame- > zoom; posn[l] =posn[l)> > frame- > zoom; 
if (vid- > trans. rype = =TRANS_ Wave) { 

int octs = vid- > trans. wavelet. spacej vid- > type = =YUV &<& 
channel! =0?l:O), oct; 



CvtIndex(posn[0],posn[lJ t Size(vid,channei^^ 
,&oct); 

} 

if (vid- >type = =YUV<&& channel! =0) { 

posn[0] =posn[0] < < vid- > UVsamplefO]; 
posnfl] =posn{l] < < vid-> UVsamplell]; 

} 

DprintfCNewPoint %d %d previous %d 
%d\n" ,posn[0], posnll], frame- > point- > location[0] .frame- > point- > location! 1 J); 

if (posn[0] ! = frame- > point- > iocatjon[0] 1 1 
posn[l]! = frame- > point- > location! 1]) { 

UpdateFrameslgJoba]- > frames, frame- > point,False); 
frame- > point- > location[0] = posn[0]; 
frame- > point- > location! 1] =posn[l]; 
UpdateFrames(globaJ- > frames, frame- > point,Tnie); 
} else Dprintf("No movement\n"); 

} 

void UpdaieFrames( frame, point, update) 

Frame frame; 
Point point; 
Boolean update; 



{ 

Arg argsfl); 
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if (frame! = NULL) { 

if (point = = frame- > point && frame- > point_switch " True) { 



X tSetAig (args [0] ,XtNbitmap , Apixraap) ; 
XtGetValues(frame- > image_ widget ,args, ONE); 
UpdaiePoint(dpy , frame , pixmap) ; 
if (update == True) { 

XtSetArg(args[0] .XtNbitmap, pixmap) ; 

XtSetVaIues(frame- > iraagejvidget.args.ONE); 

if (frame- > msg! = NULL) Updatelnfo(frame); 



Pixmap 
Display 



pixmap; 



*dpy = XiDisplay(global- > toplevel); 



} 

} 

UpdatcFrames(frame- > next t poinr, update); 



void CloseInfo(w l closure f call - data) 



Widget 



w; 



caddr t 



closure, calljiata; 



Frame frame = (Frame )closure; 



frame- > msg « NULL; 



^define 



INFO ICONS 



2 



void FrameInfo(w,closure,call_data) 



SUBSTITUTE SHEET (RULE 26) 
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Widgci w; 

caddr t closure, calJ data; 



Frame frame = (Frame)closurc; 
Message msg = NewMessage(NULL J 000); 
XtCaJlbackRec callbackst] = { 
{SetSensitive,(caddr j)w} , 

{Closelnfo, (caddr J)frame}, 
{CloscMcssage t (caddrj)msg} , 
{NULL.NULL}, 

}; 

Dpriittf(TramcIiifo\ir); 
frame- > msg = msg; 
Update Info( frame); 
TextS ize<msg); 

MessagcWindow(w,msg, frame- > video- > name, True, callbacks); 
XiSeiSensirive(w,False); 



void FrameMerge(w,closure,calI_data) 

Widget w; 

caddrj closure, caJljiata; 

{ 

Frame frame = (Frame)closure; 
void MergePointsO; 
Arg args[l]; 

Dprintf("FrameMerge\n"); 
MergePoints(global-> frames,frame); 



cuocTrnnr cucct mm e 
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void MergePoinis(frame_search,frame_foiind) 



Frame rrame_ search, frame_ found; 
{ 

Arg aigsll]; 

if (frame^search! = NULL) { 

if (NULL = = XawToggleGetCunrm(fTame_search- > point_merge_widget) 
|| frame_search = = frame^found) 

MergePomts(rrame_search- > ncxt,frame_found); 

else { 

Pixmap pixmap; 

Display *dpy = XtDisplay (global- > toplevel); 



XtSeiArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame_found- > image^widget.args.ONE); 
if (frame_found- > point_switch= =Truc) 
UpdaiePoint(dpy t fraroc_found,pixmap); 

frame_searcb- > point- > usage + + ; 
frame_found- > point- > usage-; 
if (frame_found- > point- > usage ==0) 
CleanUpPoints(&global- > points); 

frame found- > point = frame_search- > point; 
if (frame_found->point_switch==True) { 

UpdatePoint(dpy,frame_found f pixmap); 

XtSetArg(args[0] .XtNbitmap .pixmap); 

XtSetValues(frame Jound- > image_widget t args,ONE); 

} 

if (frame_found- > msg! = NULL) UpdateInfo(frame_found); 
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XawToggleUrisetCurrentfframe_search- > point merge widget); 
XawToggJelfnsetCurrem(frame_found- > potmmergewidget); 

} 

} 

} 



^define POST_DIR "postscript" 
void PostScript(w,closure,call_data) 



Widget w; 

caddr_t closure, calljiata; 

{ 

Frame frame = (Frame )closure; 
Video video = frame- > video; 
FILE *fp, *fopenO; 

char file_name[STRLEN], hosmame[STRLEN]; 
int x, y, widm=Size(videoJrame-> channel, 0), 
height = Size(video,frame- > channel, 1 ); 
struct passwd *pswd; 
long clock; 



Dprintf(*PostScript\n"); 

sprmtf(file_namc,"%s%s/%s.ps\0\global->horae,POST^DIR,vio^c>->name); 
fp « fopcn(file jiame, "w"); 
fprinif(fp f m % %!PS-Adobe-1.0\n"); 
pswd = getpwuid (getuid 0); 

(void) XmuGetHostname (hostname, sizeof hostname); 
ftpriittf(fp,"%%%%Creator %s:%s (%s)\n\ hostname,pswd- > pwjiame, 
pswd->pw_gecos); 

fprintftfjp, w % % % %Title: %s\n", video- > name); 
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fprintf(fp t "%%%%Bouiidij3gBox: 0 0 %d 7cd\n", width, height); 

fprinrf(fp,"%%%%CreationDatc: %s",(time (&clock), ciime (&clock))); 

fpriutf(fp t " % % % %EndCommems\n"); 

rprinrf(fp,"%d %6 scale\n",width.height); 

fprintf(fp,"%d %d 8 image j>rmt\n'\width,height); 

GetFrame( video, frame- > frame); 

for(y=0;y<beigbt;y + +) { 

for(x=0;x<width;x + +) { 

int X, Y, oct, data; 



if (video- > trans, type ==TRANS_Wave) { 

Cvtlridex(x,y t width,height,video- > trans, wavelet. space[0] f &X,&Y,&oct); 

data = 128 + Round( video- > data [frame- > channel % 3] [frame- > frame] [Y* video- > size[0] + 
X]*(oct= = video- > trans. wavelet.spacc[0]?l:4),video- > precision); 

} else 

data = 128 + Round( video- > data[frame- > channel % 3] [frame- > frame] [y* video- > size(0] + 
x],video- > precision); 

fprmtf(fp, ' %02x",dau < 0?0:data > 2557255: data); 

} 

fprintf(tp/\n"); 

} 

FreeFrame(v ideo , frame- > frame); 
fclose(fp); 

} 

void Specmim(w f closure t caIl_data) 



Widget w; 

caddrj closure, cail_data; 
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Frame frame = (Frame)closure; 



XColor 



Display 



■dpy=XtDisplay(global-> toplevel); 
xcolor[2], falsecolor; 



i; 



Coionnap 



cmap=ChannelCmap(frame- > channel, frame- > video- > rype, frame- > video- > gamma); 

Dprintf ( " Spectnim\n "); 
falsecolor.flags = DoRed | DoGreen j DoBlue; 
XSynchronize(dpy f True); 
for(i=0;i<2+global->Ievels;i++) { 



if (i> 1) XStoreColoKdpy.cmap.&xcolorfi&ll); /• Restore old color •/ 
if (i< global- > levels) { 

xcolor[i&l].pixel=i; 

XQueryColor(dpy t cmap t &xcoior[i&l]); 

falsecolor. pixel si; 

falsecolor. red * xcolorf i& 1 ] .red + 325 12 ; 
falsecolor . green = xcolor [i& 1 ] . green +32512; 
falsecolor.blue=xcolor(i&l].blue +32512; 
XStoreColor(dpy f cinap,&falsecolor); 



XSynchroni2e(dpy t False); 
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source/icon3.c 



/• 

Create Icons/Menus and set Callbacks 

•/ 

^include "../include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array 

* Arguments: iconjiame - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon_name 
•/ 

Icon FindIcon(icon_name) 
String iconjiame; 

{ 

int i; 

Icon icon = NULL; 

for (i=0;i< global- > no Jcons;i++) 

if (!strcmp(gIobal-> icons [i]. name, iconjiame)) icon=&global- > icons [i]; 
rtrurn(icon); 

} 

void FillForm(pareni T number,items t widgets,callbacks) 



int number; 
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Formltcm iirms[]; 

Widget parent, widgets{]; 

XiCallbacJcRcc callbacks!]; 

{ 

Arg argsflO]; 
int i, caJl_i=0; 

for(i=0;i< number; i++) { 

int argc=0, *view=(int *)items[i].book; 
char text( STOLEN]; 
float top; 

Numlnput num = (Numlnput) itemsfi] . hook; 
Floatlnput fit- (FloatInput)items[i]. hook; 
Message msg ■» (Message)itexns[i] . hook; 
WidgetClass 

class[15] = {labelWWgctClass t commajidWidgeC^ 
tClass, 

menuBunonWidgetClass,menuBunonWklgetClass,viewponWidgetC]ass joggle WidgetClass 

command WidgetClass .command WidgetClass, command WidgetClass, label WidgetClass, 

scroUbarWidgetClassJabelWidgetClassJorm WidgetClass}; 
Boolean 

call[15] « {False ,True,True,False,False.False, False, True,True«True,True f FaIse,Falsc,Fals 
e.False}; 

if (items(i].fromHoriz! =0) { 

XtSetArg(ajgs[ajgc],XtNfromHori2,widgets[item^[i].froxnHom^ 

argc++; 

} 
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if (items[i]. from Vert! =0) { 

XtSeiArg(argsIargc] .XtNfrom Ven, widgetsf itemsfi] . from Ven- 1 ]); 

argc + + ; 

} 

switch(items[i].type) { /* Iniiialisc contents ♦/ 
case FW_yn: 

items[i].contents=*(Boolean *) items [i]. hook?" confirm ": "cancel"; 

break; 
case FWjip: 

items(i].contents="up"; 

break; 
case FW_down: 

items [i]. contents = "down"; 

break; 
case FW_inieger: 

sprintf(text,nun> > format, *num- > value); 

items [i] .contents = text; 

break; 
case FW_float: 

sprintf(text t flt- > format, 'fit- > vaJue); 

itemsfi] . contents = text; 

break; 

} 

switch(items[i].rypc) { /* Set contents */ 

case FWJabel: case FW_command: case FWJwtton: case FWJntegen 
case FWJloat: 

XtSetArgCargsfargcJ^XtNlabeKitemsfiJ.conienis); argc+ +; 
break; 

case FWjJown: case FWjip: case FW_yn: case FW joggle: case 
FWJcon: case FWJcon Jwfton: { 

Icon icon = FindIcon( items [i] .contents); 
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if (icon -« NULL) { 

XtSctArg(args[aigc] .XtNIabel. itcmsfi] .comcnts); argc + + ; 

} else { 

Xt5etArg(args[argc],XtNbitniap,icoD- > pixmap); argc + + ; 
XtSetArg(args[argc],XtNheight,icon->height+2); argc + +; 
XtSetArg(args(argc],XtNwidth,icon- > width+2); argc + + ; 

} 

} break; 

} 

switch(items[i].rype) { /* Individual set-ups */ 
case FW_text: 

XtSeiArg(args[argc],XiNstring t msg-> info.ptr); argc+ + ; 
XtSetArg(args[argc],XtNeditType,msg- > edit); argc + + ; 
XtSetArg(args[argc],XtNuseStringInPlace,True); argc + + ; 
XtSetArg(args[argc] t XtNlength,m$g->size); argc+ +; 
break; 

case FW_bunon: case FW_icon_button: 

XtSetArg(args[argc],XtNmeiiuN^ 

argc+ + ; 

break; 
case FW_toggle: 

if ((im)items[i].hook-»0){ 

XtSetArg(args[argc],XtNradioData ,1); argc + + ; 
} else { 

caddr_t radioData; 

Arg radioargs[lJ; 

Widget radioGroup = widgets! (int)itcras[i] . hook- 1 ] ; 

XtSetArg(radioargs[0] f XtNradioData,4&radioData); 
XtGetValues(radioGroup,radioargs f ONE); 

XtSetArg(args[argc] t XtNradioData,(caddrj)((int)radioData + l)); argc + + ; 
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XtSetArg(args[argc],XtNradioGroup,radioGroup); argc + + 

} 

break; 
case FW_scroll: 

top = (noat)( # flt- > value-flt- > min)/(flt- > maji-flt- > min); 
XtSetArg(args[argc],XtNtopOfThumb,&top); argc + + ; 
XtSetArg(args[argc],XtNjum^^ argc + + ; 

whiJe(caUbacks[calIJ].caJlback! = NULL) call_i+ + ; 
calU+ + ; 

break; 
case FW_view: 

if (view!=NULL) { 

XtSetArg(args[argc] t XtNwidth t view[OJ); argc++; 
XlSetArg(args[argc],XtNheight, viewfl]); argc + + ; 

} 

break; 

} 

widgets[i] = XtCreateMaiiagedWidget(items[i]^ 
gc); 

switcb(it£ms[i].rype) { /• Post processing •/ 
case FWjoggle: 

if (itemsfi]. hook == NULL) { /• Avoids Xaw bug ♦/ 

XtSetArg(args[0],XtNradioGroup,widgets[i]); 

XtSetValues(widgets[i] ,args,ONE); 

} 

break; 
case FWjext: { 

XFontStnict *font; 
Arg text_args[l]; 



msg- > widget = widgets[x] ; 
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XawTextDisplayCaret(msg- > widgeumsg- >edit! = XawtexiRead); 

XtSeL\rg(text_args[0],XtNfont.&fom); 

XtGetValues(widgets[i],text_args,ONE); 

argc=0; 

if (msg- > edit "XawiextRead && msg- > info. ptr[0]! = '\(T) 
XtSetAig(ajgs(argc],XtNwidth.4 + TcxtWidih(0,msg->info.ptr,font)); 

else 

XiSeiArg(args[argc] ,XtNwidtb,4 ■+ msg- > cols*(font- > max_bounds. width + font- > min_bo 
unds.width)/2); 

argc + + ; 

XtSetArg(aigs[argc] ,XtNhcight f 1 + msg- > rows*(fom- > max^bounds. ascent + font- > max_ 
bounds.descent)); argc+ + ; 

XtSetValues(widgets[i],args,argc); 

} break; 
case FW Jxmon: 

XtOverridcTraiislauons(widgetsfi],XtPaj«TranslationTable(" <BtnDown> : resetO 
NameBunonO PopupMenuO")); 

break; 
case FW_down: 

if (*num- > value == num- > min) XtSetSensiiive( widgets [i], False); 
num- > widgets[0] = widgets [i] ; 
break; 
case FW_up: 

if (*num-> value = = num- > max) XtSetSensitive(widgets[i], False); 

num- > widgets[l] = widgets[i]; 

break; 
case FWjmeger: 

num- > widgets[2] = widgets [i] ; 

break; 
case FW scroll: 
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flt- > widgets[l] = widgei5[i]; 

XawScroUbarSetThumb(widgcts[i] f top,0.05); 
break; 
case FW_float: 

fit- > widgeis[0] = widgets[i); 
break; 

} 

if (call[(int)iiems[i].type]) { /• Add Callbacks •/ 
if (callbacks [call J] .callback! = NULL) 

XlAddCalIbacks(widgets[i],XiNcallback,&callbacks(call - i]); 
wfaile(callbacks[call J] .callback! = NULL) call J + + ; 
call_i++; 

} 

} 

} 

Widget SheUWk}get(naiDe f parent t r^pe,czxiap t callbacks) 

String name; 
Widget parent; 
SbellWidgetType type; 
Colormap cmap; 
XtCallbackRec callbacks!]; 

{ 

Widget shell; 
Arg args[3]; 
Position x, y; 
Dimension height =-2; 
int argc=0; 
WidgetClass 
class[] = {uansicmShcl]WidgetClass»traii5ien£^^ 
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ullRightMcnu WidgetClass} ; 

if (t)pe==SWJ>elow | ] rype = =SW_over) { 
XtTransJatcCoords(parcm t O,0,&x t &y); 
if (type==SW_beiow) { 

XtSciAig(args[0] t XtNheight,&height); 
XtGctValues(parent,args,ONE); 

} 

XtSetAig(args[argc],XtNx t x); argc+ + ; 
XtSetArg(args[argc] , XiNy ,y + height + 2); argc + + ; 

} 

if (cmap!-NULL) { 

XtSctArg(args(argc] f XlNcolonnap t cmap); argc + + ; 

} 

shell = XtCrcatePopupSheU(name t class[type] ,pareni,args,argc); 

if (callbacks! =NULL) XtAddCallbacks(shell t XtNdestroyCal]back f callbacks); 

reuxn(sbell); 

> 

Widget Formal Widget(name, parent) 

String name; 
Widget parent; 

{ 

rctuni(XtCreateManagedWidget(naine,fonnWidg«Gass,parent,NULL,ZERO)); 

} 

void FillMenu(parem,numberJtems,widgets,cailbacks) 

int number; 
Menultem itemsG; 
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Widget parent, widgcisQ; 
XtCaJlbackRec caJlbacksQ ; 



Arg args[4]; 

int i, call_i=0; 

Icon icon =FindIcon(" right"); 

for(i=0;i<number;i++) { 
int argc=0; 

XtSetArg(args[argc],XtNlabeI,items(i]. label); argc+ + ; 
if (items[i].widgetClass==smeBSBprObjectClass) { 

XtSetArg(args[argc],XtNmenuName, items[i].hook); argc+ + ; 

XtSetArg(args[argc],XtNrightMargin,4+icon-> width); argc++; 

XtSetArg(args[argc],XtNrightBitmap, icon- > pixmap); argc+ +; 

widgetsfl] = XtCrcateManagedWidget(itcms[i].nainc t itcms[i] .widgetC lass, parent, arg s,argc) 

i 

if (items(i].widgetClass==smeBSBObjectClass) { /♦ Add Callbacks */ 
XtAddCal]backs(widgets[i],XtNcaiJback,&caUbacJcs[call_i]); 
while(cailbacks[calljlcaUback! =NULL) cail_i+ + ; 
cailj++; 

} 

} 

} 

void SunpleMenu(w,closure,calljlata) 



Widget 
caddrj 



w; 

closure, call_data; 
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inr •hook = (int *)closure, no_child, child, argc=0; 



WidgetList children; 
char "label; 
Arg args[3]; 

XiSctArgCaxgsJargcJ^XlNlabel^labcl); argc + + ; 
XtGetValues(w,args,axgc); argc=0; 
XtSetArg(args[argc],XtNchiJdrtn f &childrcn); argc+ + ; 
XlSeiArg(args[argc],XtNnumChildren,&no_chiId); argc+ +; 
XtSciArg(args[argc] t XtNbunon,&bunon): argc + + ; 
XtGetValues(menu,args,argc); argc=0; 

for(chDd=0;chiJdren[child]!=w && child <no_chiId;) child+ + ; 
if (w! = children [child]) Eprintf("SimpleMeiro: menu errorXiT); 
•hook= child; 

XtSetArg(args[axgc],XtNIabeUabel); argc+ + ; 
XtSetValues(button,args,argc); 



Widget 



menu = XtParem(w), bunon; 



void 



NumJncDec(w, closure, calljiata) 



Widget 



w; 



caddr t 



closure, call_data; 



Numlnpui data = (Nuralnput)closure; 

Arg args[l]; 

char textfSTRLEN]; 



♦data- > value + =(w= =daia- > widgets[0])?-l : 1 ; 
sprintf(iext,daia- > format, *data- > value); 
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if (daia->mia= = •data- > value) XtSetSensiiive(data- > widgetsfO], False); 
else XtSeiSensirive(data-> widgets[0]Jrue); 

if (data- > ma* » = Mata- > value) XtSctSensitive(data- > widgets( 1 ) , False); 
else Xi5eiSensiiive(daia-> widgcts[l],Tnje); 
XtSeiArg(aigs[0],XtNlabel.iext); 
XtSetValues(data- > widgets[2],args t ONE); 

} 

void FloatlDcDecCw.cIosure^all^daia) 

Widget w; 

caddrj closure, caJl_data; 

{ 

Floatlnput data=(FloatInpui)cIosure; 

Arg args[lj; 

char textJSTRLEN]; 

float percent* *(float ^call^data; 

♦data- > value = data- > min+(double)percent*(data- > max -data- > min); 
sprintf(text,data- > format, *data- > value); 
XtSetArg(args[0],XiNbbeI,text); 
XtSetValues(data- > widgcts[0],args,ONE); 

} 

/* Function Name: Change YN 

* Description: Toggle YN widget state 

* Arguments: w - toggling widget 

* closure - pointer to boolean state 

* caJJ_data - not used 

* Returns: none. 
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void Change YN(w,closure,cail_data) 

Widget w; 

caddr_t closure, calldata; 

{ 

Boolean *bool = (Boolean *)closure; 

Icon icon=Findkon((*booI != True)?"confinn": "cancel"); 

Arg args[4]; 

int argc-0; 

*bool = ! *bool; 

XtSetArg(args[argc] ,XtNbitmap,icon- > pixmap); argc + + ; 
XtSetArg(args(argc] t XtNheighl,icon-> heighl+2); argc+ +; 
XtSetArg(args[argcl ,XtNwidth,icon- > width+2); argc + + ; 
XtSctVaJues(w,args,argc); 

} 

int TextWidth(max,text,font) 

int max; 
String text; 
XFontStmct *font; 

{ 

int i«0.j; 

whileOextfiJl^O'H 
int width; 

forO=0;text[i+j]! = '\O f Sl& text[i+j]! = 1 \n t ;) j+ + ; 
width = XText Width(font,&text[i] j); 
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max = max > width?max : width; 

/• 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in ail copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTEES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS. 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 
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/• 

• Image. c - Image widget 
•/ 

#define XtStrlen(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 
#include <X11/Xaw/Xawlnit.h> 
^include ^./ia:lude/ImagcP.h ,, 

^define streq(a t b) (strcxnp( (a), (b) ) == 0) 

/» »•••»..,••.•.. MM M, , MM 

* Full class record constant 

* ••••••••••• ••••••••••••••••••••••••• »»»»•»*/ 

/• Private Data •/ 

static char defaultTran$laiionsQ= 
" < BtnlDown > : notiryOVn\ 
<BtnlMotion>: notify()\n\ 
<BtnlUp>: notifyO'; 
#definc offset(field) XtOffset(Imagc Widget, field) 
static XtResource resources!] = { 

{XtNbitmap, XtCPixmap, XtRBitraap, sizeof(Pixmap), 
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offsci(imagc.pixmap), XtR Immediate, (caddrj)None} , 
{XtNcallback, XiCCallback, XtRCallback, sizeof(XiPointer), 
offset(image.callbacks), XtRCallback, (XtPointer)NULL}, 

}; 

static void InitiaJizcQ; 
static void ResizeO; 
static void Redisplay 0; 
static Boolean SetValuesO; 
static void ClassInitiaJizeO; 
static void DestroyO; 

static XtGeometryResult QueryGcometryO; 
static void NotifyO, GctBitmapInfoO; 

static XiActionsRec actionsListQ = { 

{"notify", Notify}, 

}; 

ImageClassRec imaged assRec = { 

{ 

/* core_ciass fields •/ 

#define superclass (AsimpleClassRcc) 



/* superclass 


•/ 


(WidgetClass) superclass, 


/• class_name 


•/ 


"Image", 


/• widget_size 


•/ 


sizeofflmageRec), 


/* classjnitializc 


•/ 


Classlnitializc, 


/* classjjartjnitialize 


•/ 


NULL, 


/* class_inited 


*/ 


FALSE, 


/* initialize 


*/ 


Initialize, 


/* initialize_hook . 


•/ 


NULL, 


/* realize 


*/ 


XtlnheritRealize, 
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/ actions 


/ 


arfinncl i<f 


/» .lira i/*f i nnc 


91 

1 


XtNumberf actions List 1 


/• resources 


mi 

1 


resources. 


/• num_re sources 


/ 


A Ln urn dc h resources j , 


/* xrmjrlass 


■/ 


XTT TT 1 CYt T A D V 


/• compress_motion 




* / TPTrc 


/* cotnpress_exposure 




TKUfc, 


/* corapress_enterlcave 


/ 


TT3TTT? 


/* visible^imerest 




* / t* a t pt? 

•/ FALSE, 


/• destroy 


*/ 


Destroy, 


/• resize 


•/ 


Resize, 


/• expose 


»/ 


Redisplay, 


/* set_values 


*/ 


SetValues, 


/* set_values_hook 




*/ NULL, 


/* set_values_almost 


•/ 


XtlnbentSetValuesAlmost, 


/* get_values_hook 




•/ NULL, 


/• acxept^focus 


•/ 


VTT TV T 

NULL, 


/* version 


•/ 


XtVcrsion, 


/* callback ^private 


V 


NULL, 


/• unstable 




•/ defaultTranslarions, 


/• query ^geometry 




•/ QucryGcometry, 


/• display_accelerator 


*/ 


XtlnheritDisplay Accelerator, 


/• extension 


•/ 


NULL 



}. 

/* Simple class fields initialization •/ 
{ 

/• change sensitive •/ XtlnheritChangeSensitive 

} 

}; 

WidgetClass imageWidgetClass = (WidgetClass)&imageClassRec; 



* 
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* Private Procedures 

.................. .....».................,»/ 

static void ClassInitiaJi2e() 
{ 

extern void XmuCvtStringToBitmapO; 
static XtConvcnArgRec screcnConvenArgQ « { 

{XtWidgetBaseOffset, (caddrj) XtOffset(Widget, core. screen), 
sizeof(Screen *)} 

}; 

XawInitiaJizeWidgctSetO; 

XtAddConvcner("String" f "Bitmap", XmuCvtStringToBitmap, 
screenConvertArg, XtNumber(scTeenConvertArg)); 
} /* ClassInitiaJize •/ 

/* ARGSUSED */ 

static void InftiaJize(request t new) 

Widget request, new; 
{ 

Image Widget iw = (ImageWidget) new; 

Dprintf("lmagclnitialize\n"); 

if (iw-> image. pixmap= =NULL) 

XtEnorMsgCNoBranap" , "asciiSourceCreate" , "XawErTor" , 

m 

"Image widget has no bitmap." .NULL, 0); 
^ GetBitmapInfo(new); 

if (iw-> image. map_width< =0 1 1 iw-> image. map_height< =0) 

XtErrorM sg( " NoDimension" , "asci iSourceCreate " , "XawError" , 
"Image widget illegal map dimension. NULL, 0); 



cnocTmrrr cucct min c w 
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if (iw-> core, width ==0) iw- > core. width = iw-> image. map_ width; 
if (iw-> core. height ==0) iw- > core. height = iw-> image. map_height; 

(*XtCla5S(new)- > core_class. resize) ((Widget)iw); 

} /* Initialize •/ 

/* 

* Repaint the widget window 
•/ 

/* ARGSVSED •/ 

static void Redisplay(w, event, region) 
Widget w; 
XEvent •event; 
Region region; 

{ 

Image Widget iw = (Image Widget) w; 

Dprinrf(MmageRedispiay\n'); 
if (region NULL && 
XRecUnRegion(region t 0, 0, 

iw- > image.map_width, iw- > image. mapjieight) 
= = RectangleOut) 
return; 

XCopyAreat 

XtDisplay(w), iw-> image. pixmap, XtWindow(w), 
DefaultGC(XtDisplay(w),XDefaultScreen(XtDispiay(w))) l 

0, 0, iw- > image. map_ width, iw- > image. mapjieight, 0, 0); 

} 
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static void Re$ize(w) 
Widget w; 

{ 

ImageWidget iw = (TmageWidget)w; 
Dprintf ( " ImageResize\n ") ; 

} 

/• 

* Set specified arguments into widget 
♦/ 

static Boolean SetValues(curreni, request, new, args, num args) 
Widget current, request, new; 
ArgList args; 
Cardinal *num args; 

{ 

ImageWidget curiw = (ImageWidget) current; 
Image Widget reqiw = (ImageWidget) request; 
ImageWidget newiw = (ImageWidget) new; 
Boolean redisplay «= False; 

/* recalculate the window size if something has changed. ♦/ 

if (curiw- > image. pixmap ! = newiw- > image. pixmap) 
XFrecPixmap(XtDisplay(curiw),curiw- > image. pixmap); 
GetBhmapInfo(newiw); 

newiw- > corc.width= newiw- > image. map_width; 
newiw- > core. height = newiw- > image, map Jieight; 
redisplay = True; 

return redisplay | j XtIsSensitive<current) != XtlsSensitive(new); 
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static void Destioy(w) 
Widget w; 

{ 

ImageWidgct !w = (ImageWidget)w; 
Dprintf("ImageDesiroy\D ,f ); 



static XtGeomctryRcsult QueryGeometry(w, intended, preferred) 
Widget w; 

XtWidgetGeometry *intended, *preferred; 

{ 

register Image Widget iw = (Image Widget)w; 

preferred- > requestjnode = CWWidth | CWHeight; 
preferred- > width - iw-> image. map_width; 
preferred- > height = iw-> image. map_height; 
if ( ((intended- > requestjnode & (CWWidth | CWHeight)) 
= = (CWWidth | CWHeight)) && 
intended- > width = = preferred- > width &M 
intended- > height = = preferred- > height) 
return XtGeometry Yes; 
else if (preferred- > width = = w-> core, width && 
preferred- > height *= = w-> core. height) 
return XtGeometryNo; 

else 

return XtGeometry Almost; 



static void GetBitmapInfo(w) 
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Widget 



w; 



Image Widget iw = (Image Widget) w; 
unsigned int depth, bw; 



Window 



root; 



int x, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw-> image. pixraap != None) { 
if 

(!XGetGeometry(XtDisplayOtX)bjea(w),iw- > image. pixmap,&root,&x,&y, &width t &heig 
ht,&bw,&depth)) { 



sprintf(buf, "Image Widget: %s %s \"%s\V t "Could not", 
"get Bitmap geometry information for Image 
XtName(w)); 

XtAppError(XtWidgetToApplicationContext(w), buf); 




> 



Action Procedures 



static void Noiify(w,event,params,numj)arams) 



Widget 
XEvent 



w; 



♦event; 



riiorTTTtrrr currT rotn r *">c> 
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Siring •params; 

Cardinal *num_params; 

{ 

Image Widget iw = (IraageWidgct)w; 

XBunonEvent *burtone vent = &e vent- > xbunon; 

int posn[2] = {buttonevent- > x.bunonevem- > y } ; 

if (iw-> image. mapjvidtb< =posn(0] || posn(0)<0 || 

iw- > image. mapjieight < =posn{l] || posn[l]<0) Dprinrf("No 
IniageNotifyXn"); 
else { 

Dp^intf("I^lageNotify^n ,, ); 
XtCaJICallbackList(w,iw- > image, callbacks ,posn); 

} 

} 
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source/ImpKlicsTestSA.c 



/• 

Test harness for KJicsFrameSAO in Klics.SA 

*/ 

^include "xwave.h" 
^include "KlicsSA.h" 



void lmpKlicsTestSA(w t closurc,caIl_data) 

Widget w; 

caddrj closure, caH_data; 

{ 

int si2eY= S A_WIDTH *S A_HHGHT, 

si2cUV=SA^WIDTH*SA_HEIGHT/4; 

short *dst(3] = { 

(short *)MALLOC(sizeof(shon)»si2ey). 
(short •)MALLOC(si2£Of(shon)*sizeUV) f 
(shon ^MAUUXfeizeotfshort^izeUV), 

}, •src(3J; 

Video video=(Video)MALLOC(sizeof(VideoRec)); 
int i, z; 

char file_name[STRLEN] ; 

Bits bfp; 

Boolean stillvid; 



strq>y(v!deo- > name,((XawListRerumStruct *)call_data)- > string); 
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spriDtfffile^naine/^sfcs/^s^s^^^loba]^ home, KLICS_SA_DIR, video- > name.KLICS 
_SA_EXT); 

bfp = bopen(fiIe_name,V); * 

brcad(&stillvid,l,bfp); 

bread(&video- > sizc[2],sizeof(int)"8,bfp); 

video- >data[0]= (short ••)MALLOC(sizeof (short *)*video->size[2]); 

video- >daia[l] = (short ••)MALLOC(sizeof(shon *)»video->size[2]); 

video- >data[2]= (short •*)MALLOC(sizeof (short *)"video->size[2]); 

video- > disk = False; 

video- > type = YUV; 

video- > size[0] =SA_WIDTH; 

video- > size[l] =SA_HEIGHT; 

video- > UVsamplefO] = 1 ; 

video- > UVsample[ 1 ] = 1 ; 

video- > trans. type =TRANS_None; 

for(z=0;z< video- >size[2];z++) { 

NewFrame( video t z); 

srcJO] = video- > data[0][z]; 

src[l] « video- > data[l][z]; 

src[2] « video- > data[2]lz]; 

KlicsFranieSA(z==0 || stillvid?SnLL:SEND t src f dst t bfp); 

SaveFrame(video,z); 

FreeFrame(video,z); 

} 

bclose(bfp); 

video- > next = global- > videos; 
global- > videos = video; 
XtFrec(dst[OJ); 
XtFree(dst[l]); 
XtFree(dst[2]); 
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source/Import Klics.c 



/• 

* Importing raw KJics binary files 
*/ 

^include "xwave.h" 
^include "Klics.lT 

extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO, bflushO; 

extern void SkipFrameO; 

» 

extern ini HuflReadO; 

extern Boolean BlockZeroO; 

extern void ZeroCoefTsO; 

extern int ReadlntO; 

extern int DecideO; 

extern double DecideDoubleO; 

Boolean BooIToken(bfp) 
Bits bfp; 



Boolean token; 

bread(&tokcn.l.bfp); 
return(token); 

} 
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void HuffBlock(block t bfp) 

Block block; 
Bits bfp; 

{ 

im X, Y; 

for(X =0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK; Y + +) 
block[X][Y] =HuffRcad(bfjp); 

} 

void PrevBlock(old t addr t x t y,z t oct,sub t channcl,cirl) 

Block old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl Ctrl; 

{ 

int X f Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

addr[X][Y] = Access<(x< < l)-f-X,(y< < l) + Y t oct,sub,Size(ctri->dst f channcLO)); 
old[X]m »ctrl- > dst- > datalchannti][2]IaddrtX][Y]]; 

} 

} 

void DeltaBlock(new,old,dclta,step) 



Block new, old, delta; 
int step; 
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lilt 



X, Y; 



for(X =0:X < BLOCK;X+ + ) for(Y = 0;Y < BLOCK; Y + +) 



ncw[X][Y] = old[X][Y] + delta [X][Y]*step-f (delta [X][Y]! =0?negif (delta [X][Y] < O t (step-l) 
>>1):0); 

} 

void UpdaieBlock(new,addr f 2,channel,ctrl) 

int z, channel; 
Block new, addr; 
CompCtrl Ctrl; 



int 



X. Y; 



for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

Ctrl- > dst- > data[chaiinel][2][addrpg[Y]]=(shon)newpq[Y]; 



void ReadKlicsHeader(ctrl) 



CompCtrl Ctrl; 



KJicsHeaderRec 



head; 



int 



Video dst = Ctrl- > dst; 



frcad(&head.sizeof(KJicsHeaderRec). 1 ,ctrl- > bfi> > rp); 
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Ctrl- > siiJlvid = head. stillvid; 

Ctrl- > auto_q=head.auto_q; 

cirl- > buf_switcb = hcad.buf_switch; 

Ctrl- > quaut_const = head . quaut_const; 

Ctrl- > thresh_const = head. thresh_c oust; 

Ctrl- > cmp_const= head.cmp_const; 

ctri-> fps=head.fps; 

for(i =0;i < 5;i + + ) Ctrl- > base_factors[i] = head.base_factors[i]; 

ctrl- > diag_factor = head.diag_factor; 

Ctrl- > chrome_factor = head .chrome_factor; 

Ctrl- > decide = head.decide; 

strcpy(dst- > name,ctrl- > bin_name); 

dst-> type =head. type; 

dst- > disk - bead. disk; 

dst- > gamma = head, gamma; 

dst- > rate = head . rate; 

dst- > s tart = head, start; 

for(i=0;i<3;i++)dst->si2e[i]=head.size[i]; 

fpr(i « 0;i < 2;i + + ) dst- > UVsamplcfi] = bead. UVsamplefi] ; 

dst- > trans = head, trans; 

dst- > precision = head, precision; 

for(i =0;i < (dst- > type = = MON071 :3);i + +) 

dst- >data[i] = (short **)MALLOC(dst->si2e[2]*sizeof(shon •)); 

} 

void WriteJOicsHcader(ctrl) 
CompCtrl ctrl; 

{ 

KJicsHeaderRec head; 
int i; 
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head.stillvid = Ctrl- > siillvid; 

head. auto_q = cirl- > auto_q; 

head. buf_switcb= Ctrl- > buf_switch; 

head. quant_consts= ctrl- > quant_const; 

head, threshjronst = Ctrl- > thresh_const; 

head, c mp_c onsi= Ctrl- > cmp_const; 

head. fps= ctrl- >fps; 

for(i=0;i<5;i+ + ) head. base_factors[i] = ctrl- >base_faciors[i]; 
head.diag_factor = ctrl- > diag_factor; 
head.chrome_factor=ctrl->chromc_factor; 
head.decide=ctrl- > decide; 
head, type = Ctrl- > dst- > type- 
head > disk = ctrl- > dst- > disk; 
head. gamma - ctrl- > dst- > gamma; 
head, ra tc = ctrl- > dst- > rate; 
head.start=ctrl- > dst- > start; 
for(i=0;i<3;i++) head.si2e[i]=ctri->dst->si2e[i]; 
for(i =0;i < 2;i+ + ) head.UVsamplcfi] =ctrl- > dst- > UVsamplcfi]; 
head, trans = Ctrl- > dst- > trans; 
head.precision =ctrl- > dst- > precision; 
fwritef&head, sizeofflCIicsHeadcrRec), 1 .Ctrl- > brp- > rp); 

} 

void KlicsTree(mode,x,y,z,oct T sub,channel,ctrl) 

int mode, x, y, z, oct, sub, channel; 
CompCtri ctrt; 

{ 

Block addr, old, new, delta, zeroJriocksKO.OJ.fO.O}}; 

double norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > crap_const} 
int step; 
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PrcvBlock(o]d,addr,x,y,2,oct,sub t chani}e!,ctrl); 
if (mode! = VOID) { 

CaIcNormals(ctrl t oct,sub,chanDcl, norms); 
step = norms(0] < 1 .071 :(ini)norms[0]; 
if (mode == STILL J J BlockZero(old)) { 

if (BoolToken(ctrl->bfp)) { /* NON_ZERO_STILL •/ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBIock(deita,ctrl- > bfp); 
DeltaBlock(new ,old .delta , step) ; 
Upda!cBlock(ncw,addr,2 f channei t ctrl); 

}clsc{ 

Dprintf( "ZERO^STTLLVn"); 

mode = STOP; /* ZERO STILL */ 

} 

}else{ 

if (!Boo!Token(ctrl- > bfp)) { /• BLOCK_SAME •/ 

DprinrfCBLOCK.SAMEVii"); 
mode = STOP; 

}else{ 

if (!BooJToken(ctrl- > bfp)) { /• ZERO_VID •/ 

Dprintf(•ZERO - VID\n ,, ); 

ZeroCocffis(ctrl- > dst- > daia[chaiuiel][z] ,addr); 

mode = VOID; 
} else { /♦ 



BLOCK CHANGE •/ 



Dprintf("BLOCK_CHANGE\n"); 
HuffBlock(delta,ctri. > bfp); 
DeltaBlock(new,oId t delu t step); 
UpdaieBlock(new t addr,2,channel t cirl); 



} 

} 
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} ^se { 

if (BlockZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channci][z],addr); 
mode = VOID; 

} 

} 

if (oct>0 && mode! = STOP) { 

Boolean decend - mode = = VOID?Tnie ;BoolToken(ctrl- > bfp); 
int X, Y; 



Dprintf("x = %d, y=%d, oct= %d sub=%d mode 
%d\n*\x,y,oct,sub,mode); 

if (decend) { 

if (mode! - VOID) DprmtfCOCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y + +) for(X=0;X<2;X++) 

KJicsTree(mode,Ji*2+X,y*2+Y,2 f oct-l t sub f channel,ctrl); 
} else if (mode! = VOID) Dprmtf("OCT_ZERO\n"); 

} 

} 

void K]icsLPF(mode,z,ctrI) 

CompCtrl Ctrl; 
int mode, z; 



{ 

Block addr, old, new, delta; 

int channel, channels = Ctrl- > dst- > type = = MON071 :3 , x, y, 
octs_lum=ctrl- > dst- > trans, wavelet, space [0] , 



size[2] = {Size(ctrl->dst,0,0)> >octsJum+l,Size(ctrl->dst,0,l)> >octsJum+l}; 
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for(y = 0;y <size[l];y + +) for(x=0;x <size[0];x + +) { 
Boolean lpf_loc=True; 

if (mode! = STILL) { 

Ipf Joe = BoolToken(ctrl- > bfp) ; /* 
U>F_LOC_ZERO/U>F_LOC_NON_ZERO •/ 

Dpriiitf(' , %s\n ,, t lpf_Ioc?"LPF_LOC - NON_ZERO":"LPF_LOC^ZERO"); 
} 

if (lpfjoc) for(channel=0;channel< channels ;channel + +) { 
int 

octs = ctr]- > dst- > trans, wavelet .space [ctrl- > dst- > type = = YUV && channel 1=071:0], 

X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_const,ctrl- > thresh_consi,ctri- > cmp_const}; 

PrevBlock(old t adar.x,y t z f octs-1.0 t channel,ctrl); 
CaJcNonnals(ctrl, octs-1 ,0, channel, norms); 
step = norms [0] < 1 .071 :(int)nonns[0]; 
if (mode « STILL) { 
for(bits=0, 

value = ((1 < < 8+ctrl-> dst-> precision)- l)/step; value! =0;bits + +) 

valuer value > > 1; 
for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

deltapC][Y] =ReadInt(bits,ctrl- > bfp); 
De]taBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,channel,ctrl); 

}else{ 

if (BoolToken(ctrl- > bfp)) { /♦ 
LPF_ZERO/LPF_NON_ZERO V 

Dprintf^U>FJWN_ZERO\n ,, ); 
HuffBlock(delta,ctri- > bfp); 
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DclraBlock(new,old,dc!ta.sicp); 
UpdateBlock(new,addr f zxhanneUtrl); 
} else Dprintf("LPF_ZERO\n"); 

} 

} 

} 

} 



void K]icsFrame(ctrU) 



CompCtri Ctrl; 
int z; 

{ 

Video dst=ctrl->dst; 

int sub, channel, x t y, mode = Ctrl- >s till vid 1 1 z==0?STILL:SEND, 
octsJum=dst- > trans, wave let. space [0] , 

sizc[2] = {Si2e(dst,0,0)> > l + octsJum,Si2e(dst,0 f 1)> > l+octsjum}; 
NewFrame(dst,z); 

CopyFrame(dst,2-l,2,ctrl->stillvid 1 1 z= =0); 
if (z! =0 && Ctrl- > autojj) { 



ctrl- > quani_consi + = (double)(H!STO/2 + ReadInt(HISTO_BITS t ctri- > bfp))»HlSTO_DE 
LTA*2 .0/fflSTO-HISTO_DELTA; 

Ctrl- > quant_const = Ctrl- > quant_const <0.0?0 .0: Ctrl- > quant_const; 

Dprintf("New quant %f\n\ctri->quant_const); 

} 

KlicsLPF(mode t 2,ctrl); 

for(y=0;y<size(l];y++) for(x=0;x<size[01;x+ +) { 
if (BoolToken(ctrl- > bfp)) { 
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Dprimf( " LOCAL_NON_ZERO\n " ) ; 

for(channel = 0;channel < (dst- > type = = MONO? 1:3); channel + +) { 
Lnt octs =dst- > trans, wavelet. space [dst- > type = = YUV 

&& channel! =0?1:0]; 

if (BoolToken(ctrl-> bfp)) { 

Dprintf ( " CHAN NEL_N ON_ZERO\n " ) ; 
for(sub - 1 ;sub < 4;sub+ +) 

KlicsTrecCmodcxj.z.octs-Usub^hanneLctrl); 

} else Dprintf(XHANNEL_ZERO\n"); 

} 

} else Dprintf("LOCAL,ZERO\n'); 

} 

} 



void LraponKJics(w, closure, call_data) 



Widget w; 

caddrj closure, call_data; 

{ 

char file_name(STRLEN] ; 
CompCtrlRec ctrl; 
int i f n 

ctrl,dst=(Video)MALLOC(sizcof(VideoRec)); 
strcpyfctrl.bin^rame^CXawUsiReturaStruct *)calljlata)- > string); 

sprintfffile^name," %s%s/%s%s\0",global- > heme, KlJCS^Dm t Ctrl. bin_narne t KLICS_EX 
T); 

ctrl.brp=bopen(file_narne, "r"); 
ReadKlicsHeader(&ctrl); 
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if (ctrl.dst- > disk) SaveHeader(ctri.dst); 
for(z=0;z<ctri.dst->size[2];z++) { 

if <z*=0 | ! !ctrl.buf_switch) faic$Frame(&ctrU); 

else { 

if (BoolToken(ctrl.bfp)) KJicsFraine(&ctrl,z); 
else SkipFrame(ccrl.dst,z); 

} 

if (z>0) { 

Sa veFrame(ctrl . dst , z- 1 ) ; 
FrceFrame(ctrl.dst,z-l); 

} 

} 

SaveFranie(ctii.dst t ctrl.dst- > size[2]-l); 
FrceFrame(ctrl.dst,ctrl.dst- > size[2]-l); 
bclose(ctrl.bfp); 

Ctrl, dst- > next = global- > videos; 
global- > videos = Ctrl, dst; 
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s ource/lmponKJ icsS A . c 



Importing raw KJics binary files 



Stand Alone version 



^include "KlicsSA.h" 
extern void ConvolveO; 

/* useful X definitions */ 
rypedef char Boolean; 
^define True 1 
Idefine False 0 
^define String char* 

extern int HuffReadSAO; 

extern Boolean BlockZeroSAO; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAO; 

extern int DecidcSAO; 

extern double DecideDoubieSAO; 

Boolean BoolTokcnSA(bfp) 

Bits bfp; 

{ 
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Boolcan token; 

bread(«&token,l,bfp);' 
return(token); 

} 

void HuffBlockSA(bIock t bfjp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y+ +) 
block[X][Y] = HuffReadSA(bfp); 

}. 

void PrcvBlockSA(old,addr,x t y,oct t sub t channcl t dst) 

Block old, addr; 

int x, y, oct f sub, channel; 

short *dst(3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=:0;Y< BLOCK; Y++) { 

addr[X]m=AcccssSA((x< <1)+X,(y< < l)+Y,oct,sub, channel); 
old[X][Y] =dst[channel][addrpq[Y]]; 

} 

} 
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void De)taBlockSA(new,old,delta,step) 

Block new, old. delta; 
ini step; 

{ 

int X, Y; 

for(X=0;X < BLOCK;X+ +) MY=0;Y < BLOCK; Y+ +) 

new[X][Y] = old[X][Y] +deliapC]fY]*step+(deltapC][Y]J =0?iiegif(delta[X][Y] <0,(step-l) 
>>1):0); 

} 

void Upd2tcBlockSA(new t addr,channel,dst) 

int channel; 
Block new, addr; 
short •dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
dst[channel][additX][Y]J=(short)ncw(X][Y]; 

} 

void KJic^TreeSACmode^.y.oct^b^hanneUdst^ip.quani^const) 

int mode, x, y, oct, sub, channel; 
short *dst(3J; 
Bits bfp; 
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double quani_const; 



Block addr, old, new, delta, zero J>lock = { {0,0}, {0,0}}; 
double norms [3] = {quaaij:onst,thresh_const,cmp_const}; 

int siep; 

PrevBlockSA(old,addr f x t y,oct t sub,channel t dst); 
if (mode! = VOID) { 

CalcNormaJsS A(oct, sub ,channel .norms ,quantj:onst); 
step=normsI0] < 1.0?l:(int)nonns[0]; 
if (mode= = STILL 1 1 BlockZero(old)) { 

if (BooITokenSA(bfp)) { /• NON_ZERO_STILL */ 
DprmtfCNO^ZERO.STrmn*); 
HuffBlockSA(ddU.bfp); 
DcltaBlockSA(ncw,old t dclt2,step); 
UpdatcBlockSA(new,addr,channel t dst); 

} else { 

DprintfTZERO_STILLVn"); 

mode = STOP; /• ZERO_STTLL */ 

} 

}clse{ 

if (!BoolTokenSA(bfp)) { /• BLOCKJAME */ 

Dprintf("BLOCK_SAME\iT); 

mode = STOP; 
} { 

if (!BoolTokenSA(brp)) { /• ZERO_VID */ 

DprintfCZERO^VIDXn"); 

ZeroCoeffsS A(dst[channel] , addr); 

mode = VOID; 
} else { /• 

BLOCK CHANGE */ 
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DprintfCBLOCK_CHANGE\n n ); 
HuffBlockSA(delta.bfp); 
DeltaBlockSA(ncw,old,dcita,siep); 
UpdaieBIockSA(Dew f addr,chanDel,dst); 

} 

} 

} 

}elsc{ 

if (BlockZeroSA(old)) mode = STOP; 
else { 

ZeroCoeffsSA(dst(chanDel] t addr); 
mode = VOID; 

} 

} 

if (oct> 0 St& mode! =STOP) { 

Boolean decend - mode - ■ VOID?Tme:BoolTokenSA(bfp); 
int X, Y; 

Dprinrf(*x=%d» y = %d, oct=%d sub= %d mode 
%d\n",x,y,oct f sub,mode); 

if (decend) { 

if (mode! = VOID) Dprintf("OCT^NON_ZERO\n"); 
for(Y=0;Y<2;Y++) for(X»0;X<2;X++) 

KJicsTreeSA(mode,x*2+X t y*2+Y t oct-I,sub t chaiiiiel,dst,blp 

} else if (mode! = VOID) Dprintf("OCT^ZERO\n-); 

} 

} 

void KJicsLPF^SAfmode^dst^bfp.quant^const) 



int mode; 
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short *dst[3); 
Bits, bfp; 



double 



guam_const; 



Block addr, old, new, delta; 
int channel, channels =3, x, y, 
octsJum=3, 

size[2] = {SA_WIDTH> > octsJum+l,SA^HEIGHT> >octsJum+l}; 
for(y=0;y<si2e[l];y++) for(x-0;x<size[0];x++) { 



if (mode! = STILL) { 

lpfJoc=BoolTokenSA(bn»; /* 
LPF_LOC_ZERO/LPF_LOC^NON_ZERO */ 

Dprintff%s\nVpfJoc?"IJ>FJ.^^ 



if (lpfjoc) for(channel»0;channel<channels;chaiinel++) { 
int octs = channel !=0?2:3, 



PrevBlockSA(old,addr,x t y,octs- 1 , O.channehdst); 
CalcNonnaisSA(octs-l ,0,chajinel,nonm,quajiij:onst); 
step = nonnsfO] < 1 .0? 1 : (int)norms [0] ; 
if (mode == STILL) { 
for(bits=0, 



value=((l < <8+SA_PRECISION)-l)/step;value!=0;bits++) 

vaJue= value > > 1; 



Boolean 



lpfjoc = True; 



double 



X, Y f step, value, bits=0; 

norms [3] = { quam_const, thresh_const , cmp_const} ; 
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for(X = 0;X < BLOCK ;X + +) for( Y = 0; Y < BLOCK; Y + + ) 

deita[X][Y] =ReadIntSA(bits,bfp); 
DcliaBlockSA(ncw f old,delta,siep); 
UpdatcBiock5A(ncw t addr,chaiiDcl.dst); 

}elsc{ 

if (BoolTokenSA(bfp)) { /• LPF_ZERO/LPF_NON_ZERO 

•/ 

Dprintf( ' , LPF_NON^ZERO\n ,, ); 
Hufffi]ockSA(delta,bfjp); 
DcliaBlockSA(ncw,old,de!ta,siep); 
UpdaicBlockSA(new,addr,channc! t dst); 
} else DprinrfCLPF^ZEROVn'*); 

} 

} 

} 

} 

void K]icsFrameSA(mode,src,dst t bfp) 

int mode; 

shon *src|3J. *dst[3]; 

Bits bfp; 

{ 

int sub, channel, x, y t i, 
octsJum=3, 

size[2] = {SA_WlDTH> > 1 +octsJum,SAJiE]GHT> > 1 +octsJum}; 
double quam_const; 

brcad((char *)&quant_const,sizeof(double)*8 t bfp); 
KJicsLPF_SA(mode.dst t bfp,quant_const); 
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for(y=0;y<size[l];y++) for(x=0;x <size[0];x + +) { 
if (BooITokenSA(bfp)) { 

DprintfCTOCAL^NON^ZEROV); 
for(channcl=0;channcl<3;channcl + +) { 
int ocis=channel! =0?2:3; 

if (BoolTokenSA(bfp)) { 

Dprintf( XHANNHJ^ON_ZERO\n"); 
for(sub«- 1 ;sub < 4;sub+ +) 

Klic5TrceSA(modc,x,y,ocis-l f sub,chaimei t {lst,bfip,quant_coim); 

} else Dprintf( " CHANNEL_ZERO\n*); 

} 

} else I^rintf("LOCAL_ZERO\n'); 

} 

for(channel=0;chaimel<3;chaiiiie!++) { 
int 

frame jize[2] = {SA_ WIDTH > > (channel = = 0?0: 1 ),SA_HEIGHT > > (channel = =0?0:1 
)}. 

frame^area » frame^sizelO] *frame_si2e{ 1 J ; 

for(i=0;i<frame_area;i++) sre [channel] [i]=fo[channel][i]; 

ConvoIve<src[cliamiel],False t fiMe_si2e t channel==0?3:2,0); 
for(i=0;i < frame_area;i+ +) 

src[channel][i]=src[chanDelJ[g> >SA_PREC1SI0N; 
} 

} 
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source/InitFrame.c 



Initialise frame structure for Frame command widget 



yfinclude V./include/xwave.h" 

^define FRAME JCONS 14 

^define TRANS_MENU 1 

^define COMP MENU 2 



extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern String 
extern void 



CopyVideoO; 
CompareO; 

NAO; 

FraroeDestroyO; 

ExamineO; 

FramePointYNO; 

FramelnfoO; 

FramcMergeO; 

MovieO; 

PostScriptO; 

SelectO; 

SpectrumO; 

NewPointO; 

TransformO; 

CompressO; 

*VideoCurrentList(); 

KlicsSAO; 



void InitFrame (w, closure, call_data) 
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Widget w; 

caddr t closure, caJ] data; 



{ 

XawListRerurnStruct •name==(XawLisiReturnStruct *)calljiata; 
Video video =» FindVideo(name- > string, global- > videos); 
Frame frame = (Fi^e)MALLOC(sizeof(FraincRec)); 
Widget sheU(2]. form, widgets [FRAME_ICONS], 
tran5_widgcts[TRANS_MENU] , comp_widgets[COMP_MENU]; 
Arg args[7]; 
Pixmap pixmap; 

int view[2] = {15 + video- > size(0] , 15 + video- > sizefl]}; 
Formltem iiemsQ-{ 

{"frm_cancer, "firame_close", 

{"frm_copy", "copy", 

{"frm_exam", "examine", 

{ "firm jwint^yn" /point^y " , 

{ " frm jransform" , " transform " , 
4,0,FW_icon_button, "rrm_trans_meini " } , 

{"fmjnfo^yn", 'info', 
5,0,FWjcon,NULL}, 

{ "frm_mcrgc\ " merge " , 

{ " frm_compress " , " code " , 
7 ,0,FW Jconjnmon, "rnn_comp_memi") , 

{"frm_movie", "movie", 

{ "frm_postscript" , "postscript" , 

{"frm_compare\ "compare", 

{"frrnview", NULL, 
0, 1 ,FW_view, (String)view} , 

{■frmjabel", video- > name, 

{ "frm_colors" , "colors " , 



OAFWjcor^NULL}, 
l,0,FW_icon,NULL}, 
2,0,FWJcon,NULL}, 
3,0,FW_icon,NULL}, 



6,0,FWjoggle,NULL}, 



8,0,FWjcon,NULL}, 
9,0,FWJcon,NULL}. 

10,0,FWjcon,NULL}, 



0,12,FWJabel,NULL}, 

13,12,FWJcon.NULL}, 
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Selection sel = (Seieciion)MALLOC(si2eof(Se]ecUtem)); 
Menuliem trans_menu[TRANS_MENU] = { 

{ "ffans^Wavelet ' ,smeBSBObjectCla5s, "Wavciet\NULL} , 

}; 

MenuJiem comp_menu(COMP_MENU] = { 

{"comp_KLICS",smeBSBObjectClass,"KLICS",NULL}, 
{"comp_KXJCS_SA p t smeBSBObjectCIass, ,, KLICS SA",NULL}, 

}; 

XtCallbackRec frame^caJJQ = { 

{FranieDestroy,(caddrj)frame}, {Free,(caddrj)scl}, {NULL, NULL}, 

{CopyVkJeo,(caddrj)video}. {NULL.NULL}, 

{Exaniine,(caddrj)fiame}, {NULL f NULL}, 

{FramePoimYN,(caddrj)frame}, {NULL,NULL}, 

{FrameInfo,(«ddrj)£rame} f {NULL.NULL}, 

{FrameMerge,(caddrj)fiamc}, {NULL, NULL}, 

{Movie,(caddrj)frame} t {NULL,NULL}, 

{PostScript,(caddrj)frame}, {NULL, NULL}, 

{Select,(caddrj)sel}, {NULL, NULL}, 

{Spectrum, (c^drjjframe}, {NULL, NULL), 
}, imagc_caJ10"{ 

{NewPomt,(caddrJ)fTame}, {NULL,NULL}, 
}, trans_caJin = { 

{Transforro,(wddrj)video}, {NULL, NULL}, 
}, comp_caJlQ={ 

{Comprcss,(caddrj)video}, {NULL,NULL}. 
{KIksSA,(caddrj)video}, {NULL,NULL}, 

}; 

Colormap cmap = ChanneiCmap(frame- > channel = (video- > type = = MONO 
| J video- >trans.tYpe!=TRANS_None)?0:3, video- >type,video-> gamma); 

DprintfCInitFrameNn''); 
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sel- > name = "video_Compare"; 

sel- > button = "frm_ccmparc n ; 

sel- > list^proc = VidcoCurreniList; 

sei- > action_name = "Compare videos " ; 

seJ- > action_proc= Compare; 

sel- > action^closure ^(caddrjjvideo; 

frame- > video = video; 

frame- > sbelI = SheUWidget("frm_shell\globa]- > (oplevel,SWjop,cmap,NULL); 
form = Format Widget( " frmjbrm " , frame- > shell); 
frame- > imagejvidget = NULL; 

frame- > msg - NULL; 

frame- > zoom =0; 
frame- > frame =0; 

frame- > poim_switch = False; 
frame- > point_merge = False; 

frame- > point = (Poim)MALLOC(si2rof(PoiniRec)); 

frame- > point- > location[0] =0; 

frame- > point- > locationfl] =0; 

frame- > point- > usage « 1 ; 

frame- > point- > next = global- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next «= global- > frames; 
global- > frames = frame; 

GetFrame(video t frame- > frame); 



eMDermrrr cucct mm c oir> 
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pixmap = Updaielmage(frarne); 

FillFonn(forrn < FRAM£_ICONS.itcms,widget5,fraine^calJ); 
shcU[0]=ShcllWidgetCfrmjraiisjnen^ 

FillMenu(shell{0],TRANS_MENU,irans_menu,trans - widgets, trans call); 
shell[l] = ShellWidget("fm_comp_menu%w^ 

FUlMcnu(shell[l],COMP_MENU,comp_menu,corap_widgets t comp call); 
frame- > pointjnerge_widget= widgets(6]; 

XtSciArg(args(0],XlNbinnap,pixinap); 
XtSciArg(axgs[ I J ,XtNwidtn, video- > sizeJO]); 
XtSetArg(args[2],XtNheight, video- > sizefl J); 
XtSetArg(args[3J ,XlNcallback,image_call); 

frame- > inttgejvidget = XtCreateMaxiagedWidget("frm_i^ 
stllJ.axgs^OUR); 

XtSetSensitive(frame- > image_widget t False); 

XtSetSensitive(widgets[13] v PseudoColor» = global- > visinfo- > class); 

XtPopup(frame- > shell ,XtGrabNone); 

} 

Video Find VideoOiame, video) 

String name; 
Video video; 

{ 

if (video==NULL) retura(NULL); 
else if (!strcmp(name 1 video*>name)) rttura(video); 
else rcturn(FindVideo(najnc, video- > next)); 

} 
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source/InitMain.c 



IniiiaJise menu structure for Main command widget 



^include "../include/xwave.h" 



/* Save externs */ 

extern void VideoSave(); 

extern void VideoXimSaveO; 

extern void VideoDTSaveO; 

extern void VideoMacSaveO; 

extern void VideoHexSaveQ; 



/• List externs •/ 



extern String *VideoList(); 
extern String *VideoDropListO; 
extern String ♦VideoCurrcntListO; 
extern String *KlicsListO; 
extern String *KlicsListSAO; 



/* Import externs •/ 

extern void ImportKlicsO; 
extern void ImpKlicsTestSAQ; 



/* Main externs •/ 
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extera void 
exiera void 
extern void 
extern void 
extern void 
extern void 
extern void 



SeiectO; 

VideoClcanO; 
QuitO; 

VideoLoadO; 
InitFrameO; 
VideoDropO; 
PlotGraphO; 



/• Function Name: InitMain 

* Description: Create main menu button & sub-menus 

* Arguments: none 

* Returns: none 



^define MAINMENU 7 
^define SAVE_MENU 5 
^define IMPTMENU 2 



InitMainQ 



Widget form = Format Widget("xwave_form ".global- > toplevel), widgetsfl], 

main_shell, main_widgets[MAIN_MENU], 

save_shell, savc_widgets[SAVE_MENU] t 

impt_sbell, imptjvidgcts[IMPT_MENU]; 
Form! tern itemsQ={ 

{ "xwaveLogo", "main" ,0,0,FW_iconJ)unon, "xwave_main_sb"} , 

}; 

MenuJtem main_menuQ={ 

{ "main Open" .smeBSBObjectClass. "Open a video", NULL}, 
{"main^Attach'.smeBSBObjcctClass/Attach a frame ".NULL}, 
{"rnam_Save\smcBSBprObjectClass/Save a video", "xwave_save_sh"} t 
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{"mam_Drop\smeBSBObjecrClajs/Drop a video", NULL}, 
{■main^CkaE^.smcBSBObjcctClass, "Clean out videos\NULL), 
{ "mam_lmpon B ,srae£SBprObjeccClass, "Import a 
video V xwave_impt_sh "} , 

{"mam^Quit^.smeBSBObjectClass/'Quit'.NULLJ, 
}, save_menu[] = { 

{ 'save jnenu_vid",smeBSBObjectClass, "Save xwave video'.NULL}, 
{-save_menu_xim",smeBSBObjectClass/Save xim video\NULL} f 
{"save^enu^dt'^meBSBObjectaass/Save DT image\NULL}, 
{"save jnenujna^sroeBSBObjectClass, "Save mac video", NULL}, 
{"savejnenu_hex%smeBSBObjectClass,"Save hex dump\NULL} f 
}, impt_mcnuQ = { 

{ "impt - menu_kJics",smeBSBObjectClass, "KLICS",NULL} , 
{"impt - menu - klic$SA",smcBSBObjectClass, "KUCS SA'.NULL}, 

}; 

static Selectltem selection!] ={ 

{"video_Open","xwaveLogo",VideoList,"OpeB a 
video",VideoLoad,NULL}, 

{"f^e - Attacii"/xwaveLogo",VideoCuiTemList,"Attach a 
frame * ,InitFramc,NULL} f 

{ "video_Drop\ "xwaveLogo", VideoDropList, "Drop a 
video" ,VideoDrop,NULL} , 
}, save_selO«{ 

{ "save_vid* f "x waveLogo" , VkleoCurreiitList, "Save xwave 
video",VideoSave,NULL} t 

{"save_xim p ,"xwaveLogo" l VideoCurrentList,"Save xim 
video" , VideoXiraSave, NULL} , 

{"save_dt\"xwaveLogo" f VideoCurremList t "Save DT 
image",VideoDTSave,NULL}, 

{"save_mac","xwaveLogo" f VideoCurrentList,"Save mac 
video" , VideoMacSave,NULL} , 

{ "save^ex" , "x waveLogo" , VideoCurrentList, "Save hex 
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durap\VideoHexSave,NULL} , 
}. impt.sel[] = { 

{ " impt_kJ ics ■ , "x wa veLogo MCI icsList , "Import 
KLICS " ,lmponK]ics,NULL} , 

{"impt.kJksSA","xwavcLogo",KlicsLisiSA,"Invon KLICS 
SA\]mpKJicsTestSA,NULL}, 

}; 

XtCallbackRec mainjallQ = { 

{Selca,(caddrj)&selection(0]} t { NULL, NULL) , 

{Sclea,(caddrj)&selection{l]}, {NULL,NULL}, 

{Sdea,(caddrj)&scicction[2JJ ( {NULL,NULL}, 

{Videoaean v (caddrj)NULL} v {NULL,NULL}, 

{Quk f (caddrj)NULL}. {NULL, NULL}, 
}, savc_caUQ={ 

{Sclcct,(caddrj)&save_scl[0]} t {NULL,NULL}, 

{Select, (caddrj)&Mve_sel[l]}, {NULL.NULL}, 

{Select,(caddrj)&save_sei{2]}, {NULL,NULL}, 

{ScIect^caddr.O&savc.scIOJ}, {NULL, NULL}, 

{Sclect,(caddrj)&savc^scl[4]} f {NULL, NULL}, 
}. impt_caJ10 = { 

{Sclect^caddrjJ&impi^sclIO]}, {NULL,NULL}, 

{Sclect,(caddrj)&impt_scl[l]} t {NULL, NULL}, 

}: 

Dprintf("InitMain\n*); 
FillFonn(fonn,ONE,itcxns,widgcts,NULL); 

main _shell = ShdlWidgetfxwBvejium.sh", wkjgets[0], SWjncnu,NULL,NULL); 
savejhell =SheDW5dget(*xwavc_savc_sh\mam_shcll,SW_mcnu,NUU.,NULL); 
imptjhell = ShellWidget("xwaveJnipt_sh\main_shell f SWjncnu,NULL,NULL); 
FillMenu(niam_sbell,MAIN_MENU,mamjnenu,nia^^ 
FillMcnuCsavc^shcIl.SAVE^MENU^vc^mcnu.save^widgcis^avc^call); 
FillMemi(impt_shell ,IMPT_MENU , impt_menu , impt_widgets , impt_call); 
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source/KlicsS.c 



/• 

Full stiJl/video Know ies-Le wis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

*/ 

^include "xwave.h" 
^include 'Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcloseO. breadO. bwriteO, bfhishO; 

extern WriteKlicsHeaderO; 

/• token modes (empty) */ 

^define EMPTY 0 

/^define CHANNEL.EMPTY 1 

^define OCTAVE JEMPTY 2 

#defme LPF_EMPTY 3 

#define FULL 4 

typedef struct _HistRec { 

int bits, octbits[3][5], lpf, activity, target, token[TOKENS], coeffI129]; 

double q_const; 
} HisiRec, *Hist; /• history record ♦/ 

/• Function Name: Access 
* Description: Find index address from co-ordinates 
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* Arguments: x, y - (x,y) co-ordinates 

oct, sub, channel - octave, sub-band and channel co-ordinates 

* width • image data width 

* Returns: index into vid- > data[channel]0 [index] 
*/ 

int Access(x.y,oct,sub, width) 
int x, y, oct, sub, width; 

{ 

return(((x< < l)+(sub> > l) + width*((y < < l)+(l&sub)))< <oa); 

} 

/* Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

* hist - history records 

* Returns: index of previous frame 
•/ 

int LastFrame<2,hist) 

int z; 
Hist hist; 

{ 

int i=z-l; 

while(hisi[i] .bits = =0 &£ i > 0) i~; 
return(i<0?0:i); 

} 
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/* Function Name: Decide 

Description: Calculate value representing the difference between new and old 

blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS ! 
S1GSQR} 

* Rerurns: difference value 
*/ 

int Decide(new, old, mode) 

Block new, old; 
int mode; 

{ 

int X, Y, sigma =0; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 
int n_o=newpq[Y]-oldfX][Y]; 

switcb(mode) { 
case MAXIMUM: 

sigma = sigma > abs(n_o)?sigma : abs(n_o) ; 
break; 
case SIGABS: 

sigma +=abs(nj>); 
break; 
case SIGSQR: 

sigma +=n_o*n_o; 
break; 

} 
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return(sigma); 

} 

/* Function Name: DecideDoublc 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* mode - differencing algorithm {MAXIMUM | SIGABS j 
SIGSQR} 

* Returns: new normal value 
*/ 

double DecideDoubie(norm,mode) 

double norm; 
int mode; 

{ 

double ret; 

switch(mode) { 
case MAXIMUM: 

ret -norm; 

break; 
case SIGABS: 

ret=4.0*norm; 

break; 
case SIGSQR: 

ret =4 .0*norm*norm; 

break; 

) 

retuTn(ret); 
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Boolean Dec ision(new, old, norm, mode) 

Block new, old; 
double norm; 
ini mode; 

{ 

retura((double)Decide(new,old,mode) < = DecideDouble(nonn.mode)); 

} 

/* Function Name: Feedback 

* Description: Calculates new target activity from target bits and historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* Returns: target activity 
•/ 

ini Feedback(hist,curr,taps) 

int curr; 
Hist hist; 
int taps; 

{ 

int prev=curr, i; 
double ratio-0; 

for<i=0;i<taps && prev!=0;i++) { 
prev =LastFrame(prev,hist); 

ratio* =(double)hist[prev].activiry/(double)(hist[prev].bits-(prev= =0?histIO].lpf:0)); 

SUBSTITUTE SHEET (RULE 26) 
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} 

rciun}((ini)(raiio*(double)hist[currJ.taigct/(double)i)); 

} 

/* Function Name: Filter 

* Description: Calculates new q_const filtering historical values 

* Arguments: hist - history records 

* cutt - current frame 

* taps - size of history window 

* filter - index to filter 

* Returns: q^const 
•/ 

double Filter(hist v curr t taps t filter) 

im curr; 

Hist hist; 

int taps, filter; 

{ 

double mac = hist[curr] .q_const, sum = 1.0, coefT= 1.0; 

im i, prev=curr; 

for<i=0;i<taps && prev!=0;i++) { 
prev = LastFrame(prev ,hist) ; 
coeff= filter = =0?0:coeff/2.0; 
macrf =hist[prev].(Lcbnst*coeff; 
sum+ =coeff; 

} 

return(mac/sura); 
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/• Funciion Name: Huffman 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
•/ 

int Huffman(level) 

ini level; 

{ 

returndevel « =0?2:(abs(lcvcl) < 3?3:1 +abs(level))); 

} 

/* Function Name: HuffCode 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
•/ 

unsigned char *HuffCode(level) 
int level: 

{ 

unsigned char *bytes = (unsigned char *)MAUXK:((7+Huftinan(level))/8); 

byteslO] = (abs(level) < 3?abs(level):3) | (level < 0?4:0); 
if (abs(level)>2) { 

int index = (7 + Huffman(le veI))/8- 1 ; 
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bytes[index] = bytes[indcx] | (1< < (Huffman(level)- 1 ) %8); 



rerura(bytes); 

} 

unsigned char *CodeInt(number,bits) 
int number, bits; 



{ 



int len=(7+bits)/8; 

unsigned char *bytes = (unsigned char *)MALLOC(len); 
int byte; 

for(bytc«'0;byte<len;byte++) { 
bytesfbyte] =Oxff&number; 
number = number > >8; 

} 

remrn(bytes); 



int Readlnt(bits,brp) 

int bits; 
Bits bfp; 



int lcn-(7+bits)/8; 
unsigned char bytes[len]; 
int byte, number =0; 



bread(bytes . bits , bfp); 
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for(byte=0;byte < len;byie + +) 

number = number | ((ini)bytes(byte] < < byte*8); 
number = (number < <sizeof(int)*8-bits)> > sizeof( int) *8 -bits; 
rerurn(number); 

} 

/* Function Name: HuffRead 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Returns: decoded level 
*/ 

int HuffRead(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte f 2,bfp); 
value =(int)byte; 
if (byte= = '\0 f ) return(O); 
else { 

bread(&byte f l,bfp); 
negative = (byte! = '\0'); 

} 

if (value < 3) return(negif(negative t value)); 
fotfbyte-'VO'ibyte"' \0 , ;vahic++) bread(&byte,l,bfp); 
rcrurn(ncgif(negaiive, value- 1 )); 
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/• Function Name: Quantize 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
*/ 

int Quantize(data,q,level) 

int data, q, *level; 

{ 

im magjevel = abs(data)/q; 
•!evei=negif(data < 0,mag Jevel); 

return(Degif(data<0,magJevel»q+(magJevell«0?(q-l)> > 1:0))); 

} 

/* Function Name: Proposed 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* decide - decision algorithm 

* norms - HVS normals 

* Returns: new= =0, proposed values (pro) and levels (lev) 
•/ 

Boolean Proposed(pro,lev,oId,new.decide,norms) 
Block pro, lev, old, new; 



WO 94Z233&5 



PCT/GB94/00677 



- 193 - 

int decide; 

double nonns[3] ; 

{ 

Block zero_block = {{0,0},{0 1 0}}; 

int X, Y, step = norras[0] < 1.0?l:(int)nonns[0]; 

Boolean zero =Decision(new,zeroJ)lock f norms[l], decide); 

for(X - 0;X < BLOCK;X + + ) for(Y = 0; Y < BLOCK; Y + + ) 

pro[X][Y]=zero?0:old[X][Y]+Qiian^^ 
return(zero); 

} 

/* Function Name: ZeroCoeffs 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data [addr 001 
*/ 

void ZeroCoeffs(data,addr) 

short 'data; 
Block addr; 

{ 

int X, Y; 



for(X =0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y+ +) 
data[addr[X][Y]]=0;. 

} 
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/• Function Name: BlockZero 

* Description: Test if ail block values are zero 

* Arguments: block - block under test 

* Re rums: block ==0 
•/ 

Boolean BlockZero(block) 

Block block; 

{ 

int X. Y; 

Boolean zeros True; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

if (block[X][Y]! =0) zero = False; 
retnrn(zcro); 

} 

/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct * co-ordinates 

* cni - control record for compression 

* hist - history record 

* empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
*/ 



void SendToken(token,channel f sub t oct,ctrl,hist,empry, branch) 
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int token, channel, sub, oct, 'empty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int full = FULL, i; 
String 

token_name[TOKENS] = { "ZEROJTILL", "N0N_ZER0_STI1X\ "BLOCK_SAME" ,'ZE 
RO^VIDVBLOCKJTHANGE', 

" LOCAL_ZERO " . " LOC AL_NON_ZERO " , " CHANNEL_ZERO * , " CHANNEL_NON_ZE 
RO\ • OCT_ZERO " , " OCT_NON_ZERO " , 

■ LPF_ZERO" , "LPF_NON_ZERO " , "LPF_LOC_ZERO ■ , "U>F JX>CNON_ZERO"} ; 

switch( 'empty) { 
case EMPTY: 

if (token! - ZERO_STILL &A token! = BLOCKS AME) { 

SciidToken(L<X:AL JVON_ZERO ,c 

for(i = 0;i < channel;i + +) 
SendToken(CHANhrEL_ZERO t i,sub,c>«,ctf^ 

•empty = CHANNEL_EMPTY; 

SendToken(token,chflnnel,5ub,oa t ctrl,hist, empty, branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! = ZERO JTILL &A token! = BLOCK J AME) { 

SendToken(CHAN^^_NON_ZERO,chan^tfI,sub,<x^,ct^l f hist,&fo 

for(i= l;i<sub;i + +) 

SendToken(token= = NON^ZERO^STIU-TZERO^STIlXiBLOCK^SAME^hanneij^t^ 
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rl.hist,&fuJl.branch); 

•empty = FULL; 

SendTokenCtokcnxhaniiel^ub.oct^ctrl.hist.cmpty^ranch); 

} 

break; 

case OCT A VE_EMPTY : 

if (token! = ZERO_STILL && token! = BLOCK_S AME) { 

SendToken(OCTJ^ON_ZERO,channel,sub,ocu 

for(i=0;i < branch; i+ +) 
SendTokeD(token= = NON_ZERO_STimZERO_STIIX:BIX>^ 
t,ctrl t hist.&full,branch); 

•empty = FULL; 

SexKJToken(tokeB t channeI t sub,CK;t,ctrl t hist,empry f branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(lJ ) F_L<X:_NON_ZERO,charine] f sub f (x:t,ctrI,hist f &fuU 

for(i-0;i < channel; i+ +) 
SendToken(U > F_ZEROj t sub,(Kt.ctrl,hist t &ftill.branch); 

•empty = FULL; 

SemiTokeii(token t chaime! t sub f c<t t ctrl^ 

} 

break; 

case FULL: 

Dprintff %s\n",token_naxne[tokenl); 

hist- > token[token] + + ; 

hist- > bits + = token_bits[token]; 

hist->octbits[channeI][oct] + = token_bits (token); 

if (Ctrl- > bin_switch) 
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bwrite(&token_codes[token],iokcn_biis(token] t ctrl- > bfp); 
break; 

} 

} 



Function Name: ReadBlock 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x f y t z, oct, sub, channel - co-ordinates of block 
Ctrl - compression control record 

Returns: block values 



void ReadBlock(new,old t a<ldr,x t y t 2 f oct,sub,cnannel,ctrl) 

Block new, old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl ctri; 



{ 



int X, Y; 



for(X»0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 



addr[X)[Y]=Access((x< <1)+X,(y< < l)+Y,c>ct,sub,Si2e(ctrl->src,channel,0)); 
ne w[X][Y] = (ini)ctrl- > sre- > data [channel] [z][addr[X] [Y]] ; 
oldpqfY] - (int)ctrl- > dst- > data[channel][zJ[addrpq(Y]] ; 

} 

} 



/* 
♦ 



Function Name: CalcNormals 
Description: Calculates HVS weighted normals 
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Arguments: Ctrl - compression control record 

oct, sub, channel - co-ordinates 
norms * pre- initialised normals 

Returns: weighted normals 



/ 



void CalcNonnals(ctrl,oct,sub,channel f norms) 

CompCtrJ Ctrl; 

int oct, sub, channel; 

double nonns[3]; 

{ 

Video vid=ctrl->dst; 

int norm, base_oct = oct + (vid- > type = = YUV Sl& 
channel! =0?vid- > trans, wavelet, space [0]- vid- > trans. wavelet.space[l]:0)+(sub= =0?1 :0) 



for(nonn=0;norm<3;norin++) { 

if (nonn! = 0) nonnsfnorm] *= Ctrl- > quant_const; 
nonnsfnorm] *= 
ctrl- > base_factors[base_oct]*(sub= =3?ctrl- > diagjactor: 1 .0); 

if (channel! =0) nonnsfnorm] • = ctri- > chrome_factor; 
norms[nonn] * = (double)(l< < vid- > precision); 

} 



} 



/ 



Function Name: MakeDecisions 

Description: Decide on new compression mode from block values 
Arguments: old, new, pro - block values 

zero - zero flag for new block 

norms - HVS normals 
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mode - current compression mode 
decide - comparison algorithm 
new compression mode 

int MakcDecisions(old. new, pro, zero, norms.mode, decide) 

Block new, old, pro; 
Boolean zero; 
double norms[3]; 
int mode, decide; 

{ 

Block zero J>lock«{ {0,0}, {0,0}}; 

int new_mode, np = Decide(Dew, pro, decide), no = Decide(new,old, decide); 

if (np<no &A (double)no > DecideDouble(nonns[mode= - STILL? 1 : 2], decide) 
&Jc !zero) 

new_rnode = mode ■ = STILL 1 1 
(doublc)Dcciae(old,zero_block,decide) < =DecideDouble(nornis[l],decide)?STILL:SEND; 
else newjnode = mode « SEND && np<no && zero?VOID:STOP; 
retum(new_mode); 

} 

int MakeDecisions2(oId,new,pro,lev,zero,nonris,mode f decide) 

Block new, old, pro, lev; 
Boolean zero; 
double nonns[3]; 
int mode, decide; 

{ 



* Returns: 
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Block zcro_block = {{0,0} t {0,0}}; 

int newjncde= mode == STILL \ \ BlockZero(old)?STILL:SEND, 
np = Decide(new,pro,decide), no=Decide(new.old,decide); 

if (new_mode= = STILL) oew_mode=np> =no J | zero | j 
Bloc kZero(lev)?STOP: STILL; 

else new_raodc = zero &.& np< no?VOID:np> =no J | 
Decision(new,o!d,norms[2],decide) 1 1 BlockZero(lev)?STOP:SEND; 

return(ne wjnode) ; 

} 

Function Name: UpdateCoeffs 
Description: Encode proposed values and write data 
Arguments: pro, lev, addr - proposed block, levels and addresses 

z, channel, oct - co-ordinates 
cni - compression control record 
hist - history record 
Returns: alters Ctrl- > dst- > data[channcl]t2][addr0D] 

void UpcUteCoeffs(proJev t addr,z,channel t cct,ca , l,hist) 

Block pro. lev, addr; 
int z, channel, oct; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y < BLOCK; Y + +) { 
ini bits=Huffrnan(lev(X][Y]), 
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level = abs(lev[X][Y]); 

Ctrl- > dst- > d2D[chanDeiJ[z][addr(X][Y]] = (shon)pro[X][Y]; 

hist- > coeffllevel > 128?128:level] + + ; 

hist- > bits += bits; 

hist- > octbits[channel][oct] + =bits; 

if (Ctrl- > bin_switch) { 

unsigned char *bytes=HuffCodc(lev[X][Y]); 

bwrite(bytes,bits,ctrl- > btp); 
XtFree(bytes); 

} . 

} 

} 

/* Function Name: SendTree 

* Description: Encode tree blocks 

* Arguments: prcv_mode - compression mode 

* x, y, z, oct, sub, channel - co-ordinates 

* Ctrl - compression control record 

* hist - history records 

* empty - token mode 

* branch - tree branch number 

* Returns: active block indicator 
•/ 

Boolean SeridTree(prevjnode,x t y,z,oct,sub,chan^ 

int prevjnode, x. y, z, oct, sub, channel, *empty, branch; 
CompCtrl Ctrl; 
Hist hist; 
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{ 

Block addr, old, new, pro, lev; 
int newjnode, X, Y; 
double 

norms[3] = {ctrl- >quant_const,ctrI->thrcsh_const. Ctrl- >cmp_const}; /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlock(new,oid t addr,x,y t 2,oct,sub,chaiinel,ctrl); 
if (prev_roode!=VOID) { 
Boolean zero; 

CaJcNonnaJs(ctrl ,oct , sub .channel , norms); 

zero = Proposed(pro,iev t old,new,ctri- > decide .norms); 

/* 

new_mode = MaJceDecisions(old,new.pro,2ero.norms t prev_mode,ctrl- > decide);*/ 

new_mode = Ma3ceDecisiom2(old t new,pro,lev f 2ero t nonns t prev_mode,ctrl- > decide); 
switch(ncw_mode) { 
case STOP: 

/•SendToken(prevjnode " STILL?ZERO_STIUL:BLOCK_SAME f channel,sub,oct,ctrl,h 
ist,empty,branch);*/ 

ScndTokcn(prcvjriode= == STILL || 
BlockZero(old)?ZERO_STIlX:BLOCK_SAME,cliai^ 

break; 
case STILL; 
case SEND: 

active ■ True; 

/*SendToken(prev_mode = = STILL?NON - ZERO - STIlX:BLOCK_CHANGE,charinel,sub 
,oct,ctrl.hist,empry,branch);*/ 
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SendToken(prev_mode = = STILL | ] 
Blcx:kZcro(old)?NON_ZERO_STIl±^ 
branch); 

UrxJateCoeffs(proJev,addr,z,channel,oct, Ctrl, hist); 
break; 
case VOID: 

SendToken(ZERO_VID,channel,sub,oct,cirl,hj5t f empry, branch); 

ZeroCoeffs(ctrl- > dst- > data[channel]lz],addr); 

break; 

} 

} else { 

if (BlockZero(old)) new_mode - STOP ; 
else { 

ZeroCocffs(ctrl- > dst- > data [channel] [z], addr); 
new_mode = VOID; 

} 

} 

if (oct> 0 &A newjnode! =STOP) { 

int mt = OCTA VE_EMPTY , full -FULL; 

Dprinrf("x=%d, y= %d, oct= %d sub= %d mode 
%6\n n ,x t y ,oct,sub,new_mode); 

for(Y=0;Y<2;Y++)for(X=0;X<2;X + +) 

(void)SendTree(newjnode f x*2+X,y*2 + Y,z,oct-l ,sub t channel,ctrl,hist,&mt,X+2*Y); 

if (mt= = OCTA VE_EMPTY && new_mode ! = VOID) 
SendToken(OCT_ZERO,chaimel,sub f oct,ctrl f hist,&full,0); 

} 

rerurn(active); 

5 



/» Funaion Name: SendLPF 
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* Description: Encode LPF sub- baud 

* Arguments: mode - compression mode 

z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: encodes data 
•/ 

void SendUPF(raode,2,ctrI,hist) 

CompCtrl Ctrl; 
int mode, z; 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels == Ctrl- > sre- > type = =» M0N071 :3, x, y, full = FULL, 
octsjum-ctrl- > sre- > trans. wavelet.spacc[0], 

sizc[2] = {Size(ctrl->src,0,0)> >cctsJum + l,Size<coi-> src,0,l)> >octs_lum + 1}; 

for(y=0;y<size[l);y++) for(x=0;x<size[OJ;x++) { 
int empty = LPFEMPTY; 

for(cnaiuiel=0;criannel<chajire^ { 

int octs=ctrl- > sre- > trans, wave let. space fctrl- > sre- > type= = YUV 
&& channel! =0?1:0], 

new_mode, X, Y. step, value, bits=0; 

double 

norms[3] = {ctri- > quant_const,ctrl- > thresh_const.ctrl- > cmp_const} ; 



Ca!cNorrrjals(ctrl.c<ts-l,0.channel,nonns); 
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step = nonns[01 < 1 .0? 1 : (int) norms [0] ; 
forfbits=0, 

value = (( 1< < 8 + Ctrl- > dst- > precision)- 1 )/siep ; value ! = 0;bits + + ) 

value = value > > 1; 
Reaa^lc<k(new,old,adaT t x f y,z t CK:ts-l,O f cbanneKctrl); 

/* Proposed •/ 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
pro[X][Y] = old[X][Y]+Quam^^ 
/* MakeDecisions •/ 

new mode = mode - - STIIX?STIlX:Decbion(new,old,nonns[2] ? cirl- > decide) || 
BlockZero(lcv)?STOP:SEND; 

switch(new_raode) { 
case SEND: 

ScndToken(U'F_NON - ZERO,charinel,0,octs,ciil.hist,&empty t 0); 
UrxiaieCocffs{proJev,addr t 2 f channeUocts t cal t hjst); 

break; 

case STILL: 

for(X-0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y + +) { 

Ctrl- > dst- > data[channel][2][addr[X][Y]] - (sbon)pro[X]m; 

hist- > bits +=bhs; 

hist- > octbits[channel][octs] + =bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=CodeInt(lev[X][Y],bits); 



bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 
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} 

break; 
case STOP: ' 

SendTokenCI^F^ZERO.chanDel.O^cis^irl^hist.&ernpry.O); 
break; 

} 

} 

if (mode! = STILL && empty = = LPF_EMPTY) 
SendTokeo(LPF_LOC_ZERO.channel.0.octs_lum.ctrl.hist,&ful],0); 

} 

hist- > lpf= hist- > bits; 

} 

/* Function Name: LookAhead 

* Description: Examine base of tree to calculate new quantizer value 

* Arguments: z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: calculates new Ctrl- > quant_const 

•/' 

void LookAhead(z,ctrI.hist) 

CompCtrl ctrl; 
int z; 
Hist hist; 

x, y, sub, index, thresh[HISTO], decide = Ctrl- > decide, act, 
taract=Feedback(hist,z.ctrI- > feedback), 
octs =ctrl- > sre- > trans, wave let. space [0], 



{ 

int 
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size[2) = {Si2e(cul->src,0.0)> > l+octs,Size(ctrl->src,0,l)> >l+octs}; 
Block new, old, addr; 
double old_quant=ctrl- > quam_const; 

ctrl- > quant_const =1.0; 

for(index =0;index < HISTO;indcx + + ) threshfindex] =0; 
for(y=0;y<5ize(l];y + +)for(x=0;x<si2£[0];x++) 
for(sub=l;sub<4;sub++) { 

double qjhresh[3], 
nonns[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 

Block zero^block={{0,0} f {0,0}}; 

RcadBlock(new,old,addr,x t y f z,octs-l,sub,0,ctii); 
CalcNormals(ctri,octs-l t sub,0,norms); 

qjhresh[l]Kdouble)Decide(new,zeroJ>locM^ 

qjhresh(2]KdoubIc)Decide(new,old,decide)/Decto 

if (BlockZcro(old)) q_thitsh(0]«q_thresh[l]; 

else q_thrcsh(0] =<ijhrtsb[2J < q - thresh[l]?q - lhreshl2]:q w ihresh[l]; 

if (ctrl- > decide = =SIGSQR) o^tosb[0] = sqn(q_thresh[0]); 

index =(im)((o_thresh[0]<rfdjiuaw^ 

index=indcx < 0?0:indcx> HISTO-17H1STO-1 :index; 
thresh[index] + +; 

} 

for{index=HISTO-l t act=0;index> =0 && act <taract; index-) 
act+=thresh[index); 

ctrl- > quant j:onst = (double)(index + 1 )*HISTO_DELTA*2 . 0/HISTO + old jjuant-HISTO_ 
DELTA; 

cirl- > quant_const=ctrl- > quant_const < 0.070. 0:ctrl- > quam_const; 
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DprintfCTaiget bits %d act %d (real %d) adjust qjronst to 
%3.2ftn" ,hist|z) .target, taract.act.ctrl- > quantjronst); 

histfz] . q_const = Ctrl- > quant_const; 

Ctrl- > quant_const- Filter(hist,z,ctrl- > feedback.ctrl- > filter); 
DprinrfCPost filtering q_const to %3.2f\n\ctrl->quant_coost); 
if (Ctrl- > bin_swiich) { 

unsigned char • bytes = Codelnt(index + 1- HIS TO/2, HISTO_BITS); 

bwrite(bytes,fflSTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

} 

} 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

* Arguments: Ctrl - compression control record 

* hist - history records 

* Returns: plot graphs 
•/ 

void CoropressStats(ctri.hist) 

CompCtrl Ctrl; 
Hist hist; 

{ 

FILE •fpjoken, *fpj:ocff, *rpJog, *fopen(); 

char file_name[STRLEN] ; 

int channel, z f i, sigma; 



sprimf<file_name/ %s%s/%s.token%s\0" .global- > home,PLOT_DIR,ctrl- > stats_name,P 
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LOT_EXT); 

fp_token = fopen(file_name, " w"); 

sprintKfilc.namc, ' %s %s/%s.cocff%s\0", global- > home, PLOT_DIR, Ctrl- > stat£_narne,PL 

OTJEXT); 

fp_coeff = fopen(filejiame, n w"); 

sprintf(fUe_name/ %s%s/%s . log fcsXO" .global- > homc,PLOT.DIR,cirl->siais_name,PLO 

T_EXT); 

rp log = fopcn(file_name, ,, w"); 
fprmtfCfp^ioke^^^Tokcns %s\n\ctrl-> name); 
for(i=0;i<TOKENS;i++){ 
sigma =0; 

for(z=0;z<ctri- > src-> size[2];z+ +) sigma + =hist|z].token[i]; 
fprmtf(fpjoken/%d %d\n\i, sigma); 

} 

fprintf(fp.coeff,"\*Coeffs %s\n".ctrl- > name); 
for(i=0;i<129;i++){ 
sigma =0; 

for(z=0;z< ctrl- > sre- > sizel2];z+ +) sigma + =hist[z].coeff[i); 
rprmtf(fp_coefV%d %d\n\i, sigma); 

} 

for(i=0;i<5;i++){ 

String udes[5] = {"trecbits\ M acdvity% w quant-/bits","ratio B }; 



fprintf(rp_log, "\n\" %s\n" ,titles[i]); 
for(z«0;z < Ctrl- > sre- > size(2];z + +) 
switch(i) { 

case 0: fprintf(rpJog f M %d %d\n" t z,hist(z].bits-hist[z].lpO; 
break; 

case 1: fprintf(fpJog/%d %d\n",z,hist[z). activity); 
break; 
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casc 2: rprinrf(fpJog." %d %f\n\z.hjst[z].q_const); 
break; 

case 3: fpriutf(fpJog t "7cd %d\n\z,hist(z].bits); 
"break; 

case 4: fprintf(fpJog,"%d 
%f\n\z,(double)(hist[z].bits-(z==0?hist[z]Jpf:0))/(double)hist[zJ.activity); 

break; 

} 

} 

for<channel = 0;channel < (Ctrl- > sre- > type* » M0N0?l:3);channel+ + ) { 

int ocis=cirl- > sre- > trans, wa vc let. space [ Ctrl- > sre- > type = = YUV 
&& channel! =0? 1:0]; 

for(i=0;i<=octs;i++) { 

fprintf(fpJog,"\n\"channel %d oct %d\n" ,channel,i); 
for(z=0;z < Ctrl- > sre- > size[2J;z+ +) 

fprintf(fpJog/%d %d\n*.z t hist[2].octbits[channc!][i)); 

} 
) 

fclose(fjpjoken); fclose(fp_coeff); fclose(fpjog); 



Function Name: Copy Frame 
Description: Copy frame or zero 
Arguments: vid - video 

from, to - source and destination frame numbers 

zero - zero out flag 
Returns: alters video- > data 



void Copy Frame( vid , from , to,zcro) 
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Video vid; 
int from, to; 
Boolean zero; 

{ 

int i, channel; 

for(criannel=0;channel< (vid-> rype= =MONO?l:3);channel+ +) { 
ini size-Size(vid,channel t O)*Size(vid,channei,l); 

for<i=0;i<size;i++) 

vid- > data [channel] [to] [i] =zero?0:vid- > data[channel][from][i]; 

} 

} 

/* Function Name: ComprcssFrame 

* Description: Compress a Frame 

* Arguments: Ctrl - compression control record 

* z - frame number 

* hist - history records 

* target - target bits 
*/ 

void CompressFrame(ctrl,z,hist,target) 

CompCtrl Ctrl; 
int z, target; 
Hist hist; 



{ 

Video src=ctrl-> sre, dst=ctrl->dst; 

im sub, channel, x, y, mode=ctrl->stillvid j j z= =0?STILL:SEND, 
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octsjum = src -> trans . wa ve le t . space [0] , 
sizc[2] = {Si2je(src,0,0)> > 1 +octsJurn.Si2e(src,(U)> > 1 +octs_lum}; 
NewFrame(dst,z); 

CopyFrame(dst,z-l,z,ctrl-> still vid || z==0); 

GetFrame(src,z); 
hist(z]. target = target; 

if (z! =0 && Ctrl- > auto_q) LookAhead(z t ctrl,hist); 
ScndLPF(mode,z,ctrl,&hi5i(z]); 
DprinrffLPF bits %d\n*\hisi[z].lpf); 
histfz] .q_const=ctrl- > quant_const; 
for<y==0;y<size[l];y++) for(x=0;x<size[0];x + +) { 
int empty = EMPTY, full=FULL; 

for(chanrjel*0;charuiel < (dst- > rype = =M0N0?l:3);channcl + + ) { 

int octs=src- > trans. wavelet. space(src-> type = = YUV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub++) { 
Boolean 

active=SendTrec(mode,x,y,z,octs-l^ 

hist(z].activiry+ = channel = =0 && active; 

switch(empry) { 
case FULL: 

empty - CHANNEL_EMPTY; 

break; 

case CHANNELEMPTY: 

SendToken(CHANr^_ZERO,chaiineU^ 
break; 
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} 

} 

if (empty = = EMPTY) 
SendToken(LOCAL_ZERO,chaime),sub,octsJura-l,ctil t &hist(2],&fuU,0); 
} 

Dprinrff Activity: %d\n\hist(z]. activity); 
FreeFrame(src t z); 

} 

/* Function Name: SkjpFrame 

* Description: Shuffle frame data as if current frame was skipped 

* Arguments: vid - video 

* z - frame number 

* Returns: alters vid- > data 
•/■ 

void SkipFrame(vid t z) 

Video vid; 
int z; 

{ 

NewFrame(vid,z); 

CopyFrame(vid,z-l,z f FaIse); 

if(z>l){ 

GetFramc(vid,z-2); 

CopyFrame(vid,z-2,z-l .False); 

FreeFrame(vid,z-2); 

} 

} 



/* Function Name: CompressCtrl 
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* Description: Perform KUCS on a video 

* Arguments: w - Xaw widget 

closure - compression control record 
caJIjiata - NULL 

* Returns: compressed video 
*/ 

void CompressCtrl( w , c losure , calldata) 

Widget w; 

caddrj closure, call_data; 

{ 

CompCtrl Ctrl = (CompCtrl)closurc; 

int sigma_bits f frame_count t z, i, buffer=0, frames =ctrl->src->size[2], 
bpf^in= (64000 •ctrl- > bitrate)/ctrl- > sre- > rate, 
bpf_out = (int)((double)(64000*ctrl- > bitratc)/coi- > tps); 

FILE *fopcnO; 

char filejiamelSTRLEN]; 

HisiRec hist [frames J; 

Message msg = Ne wMessage(NULL, 60); 

msg- > rows = frames > 10?1 1: frames + (frames = = 1?0:1); msg- > cols = 30; 
if (global- > batch = = NULL) { 

XtCaJIbackKec caJlbacksQ = { 

{CloseMessage^cadd^Omsg}, {NULL.NULL}, 

}; 

MessageWindow(FindWidget( ,, fnn - compress" f w),msg/KLICS",Tnje, callbacks); 
} 

DprmtfCCompressCtrAn"); 
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if (Ctrl- >srr-> type = = YUV && 
(Ctrl- > src- > trans, wavelet. spaceJO]! = Ctrl- > src- > trans. wavelet.space[l] +ctrl- > src- > U 
V$ample[0] |j ctrl->src-> UVsampleIO]! = ccrl->src-> UVsample[l])) { 

Eprintff Y-UV octaves mis-matched. Check UV-sampie"); 

return; 

} 

Ctrl- > dst =CopyHeader(ctrl- > src); 
strcpy(ctrl- > dsi- > name,ctri- > name); 
if (Ctrl- > dst- > disk) SaveHeader(ctrl- > dst); 
if (Ctrl- > bin_switch) { 

sprintf(file_name/ %s%s/%s%s\0",global-> home,KLICS_DIR t ctrl-> bin_name,KLICS_ 
EXT); 

Ctrl- > bfp= bopen(fUe_name, "w"); 
/* Write some son of header */ 
WriteKHcsHeader(ctrl); 

} 

for(z=0;z<frames;z++) { 
hist[z].bits=0; 
hist[z].lpf=0; 
hist[z].activiry=0; 
hist[zj. target =0; 

for(i=0;i<5;i++)hist[z].octbits(0][i]=0; 
for(i=0;i<5;i++) hist[z].octbits[l]fi]=0; 
for(i=0;i<5;i++)hist[z].octbits[2][i]=0; 
for(i=0;i<TOKENS;i+ +) hist[z].token[i]=0; 
for(i=0;i< 129;i++) hist[z].coeffTi]=0; 
hist[z].q_const=0.0; 

} 

for(z=0;z<frames;z++) { 

if (z==0 1 1 !ctrl->buf_switch) { 

CompressFrame(ctrl t z.hist,bpf_out); 
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buffer = 3200*ctrl- > bitraie + bpf_in; 

} else { 

Boolean no_skip; 



buffer- =bpf_in; 

buffer = buffer < 0?0:buffer; 

no - skip=buffer<6400 s ctrl-> bitraie; /• H.261 buffer size */ 
if (Ctrl- > bin_switch) bwrite(&no_skip, l,ctrl- > bfp); 
if (no_skip) { 

ComprcssFrame(cul,z,hist,bpf - oui/*+bpf_out/2-buffer*/); 
buffer* = hist[z].bits; 
} else SldpFrame(ctrl- > dst,z); 

} 

if (2>0) { 

SaveFrame(ctrl- > dst,z-l); 
Frt*Frame(ctrl- > dst»z-l); 

} 

Mprinrf(msg t ,, %s%03d: %d 
bits\n%ctrl- > dst- > name,z+ctri- > src- > sun, hist[z]. bits); 
Mflush(msg); 

} 

SaveFrame(ctrl- > dst,ctrl- > src- > sizc[2]-l); 

FrecFrame(ctrI- > dst,ctrl- > src- > size[2]-l); 

if (ctrl->bin_rwiich) { bflush(ctrl- > btp); bclose(ctrl->bfjp); } 

if (Ctrl- > stats_switch) CompressStats(ctrl,hist); 

DprimfrCompression Completed "); 

sigraa_bits=0, framc_couni=0; 

for(z=0;z< Ctrl- > src- >size[2];z++) { 

sigma J>its+ =hist[z].bits; 

if (hist[z].bits!=0) framej:ount+ + ; 

} 

if (ctrl->buf_switch) { 
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DprintffBuffcr contains %d bits\n\buffer-bpf_in); 
Dprintf(" Frame Rate %4.1f 
Hz\n*\(double)(ctrl- > src- > me*(rrame_count-l))/(double)(ctrl- > src- > size[2]-l)); 

} 

if (frames >1) { 

Mprintf(msg/TotaJ: %d bits\n",sigmaj)its); 

Mflush(msg); 

} 

ctrl- > dsi- > next = global- > videos; 
global- > videos = ctrl- > dst; 

} 

/* Function Name: BatchCompCtrl 

* Description: Batch interface to ComprcssCtrl 
*/ 

void BatchCompCtrl(w, closure ,call jiata) 

Widget w; 

caddr t closure, call_data; 

{ 

CompCtrl ctrl=(CompCtrl)ciosure; 

if (ctrl- > src = = NULL) ctrl- > src = FindVideo(ctri- > src_name, global- > videos); 
Compr*ssCtrl(w,closiire t calljiata); 

} 

/* Function Name: InitCompCtrl 

* Description: Initialise the compression control record 

* Arguments: name - name of the source video 

* . Returns: compression control record 
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CompCtrl IroiCompCtri(name) 

String name; 

{ 

CompCtrl ctr! = (CompCtrl)MALLOC(sizeof(CompCtrlRec)); 
int i; 

Ctrl- > decide = SIGABS; 
Ctrl- > feedback =4; 
Ctrl- > filler =0; 
Ctrl- > still vid=True; 
Ctrl- > stats_switch= False; 
Ctrl- > auio_q = True; 
Ctrl- > buf_switch=True; 
Ctrl- > bin_switch = False; 
Ctrl- > cmp_const =0.9; 
Ctrl- > thresh_const =0.6; 
Ctrl- > quant_consi=8.0; 
Ctrl- >fps= 30.0; 
ctrl->bitrate=l; 
Mi=0;i<5;i++){ 

double defaults[5J = { 1 .0,0.32,0. 16,0. 16,0. 16} ; 

Ctrl- > base_factors[i] =defaulis[i]; 

} 

ctrl- >diagJactor= 1.4142136; - 
ctri- > chrorne_factor=2.0; 
strcpy(ctrl- > src_narae,name); 
strcpy(ctrl- > name, name); 
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strcpy(ctrl- > stats_name.name); 
strcpy(ctrl- > bin_name,name); 
rctuni(ctrl); 

} 

/* Function Name: Compress 
* Description: X Interface to CompressCtrl 
*/ 

^define COMPJCONS 25 
#define VIDJCONS 15 

void Compres5(w, closure, caU_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video =(Video)closure; 

CompCtrl Ctrl = InitCompCtr](video- > name); 

int i, space=video->trans.wavelet.space[0] + l; 

Numlnput num_inputs = (NumInput)MAlXCK:(2*si2e«f(NumInputRec)); 

Floadnput fit Jnputs = (FloatlnpuOMALLOCCe^sizeof (FloatInputRec)) t 

oct_inputs=(Floatlnput)MAU-OC(space*si2eof(FloatInputRec)); 

Message msg = NewMessage(ctri- > name , N AME_LEN) , 

msg_bin= NewMessage(ctrI- > bin_name , N AME_LEN) , 
msg_stats = NewMessage(ctr 1- > stats_name,NAME LEN); 
XtCallbackRec destroy _call[] = { 
{Free,(caddrj)ctrl}, 
{ Free ,(caddrj)num jnputs} t 
{ Free , (caddr j)flt_inputs} , 
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{ Free , (caddr J)oct_inputs } , 
{ CloseMessage , (caddr J)msg} , 
{ CloseMessage, (caddr j)msgj)iji} , 
{CloseMessage, (caddr j)msg_srats} , 
{NULL, NULL}, 

Widgel parem=FijxlWidget("fnn_corJDpress",XlParenl(w)) t 

shell = ShcllWidget("kJics\pajent,SW - below,NULL,destroy - caJl) f 
form = FormatWidgetCklics^fonn" .shell). 

dec shen = ShellWidget("Wics_cng - dec\shell,SW - menu,NULL t NULL) t decjvidgets[3], 

fill shell = ShellWidget("kIics_cng_filt",sheU f SW - menu,NULL,NULL), filt_widgets[2] f 

widgets[COMP JCONS] , vid_widgcts[VID JCONS] , 

oct_widgets[spacc*2J; 

FonnJtem itemsQ = { 

{ 'klics^caw^r/cancel* t O,O t FW_icon t NULL} , 
{ "klics_coiinnn", "confirm", 1 ,0,FWjcon,NULL} , 
{"klicsjitlc". "Compress a video*,2,0 f FWJabel,NULL} f 
{ " Uics_vid Jab" , "Video Name: ■ ,0,3 t FW Jabel, NULL} , 
{ "klicsjvid" , NULL,4 , 3 ,FW jext,(String)msg} f 

{ "k]ics_stats Jab" , "Statistics: " ,0,4, FW Jabel, NULL} , 

{"klics_siats\NUIX,4,4,FWjrn,(Str^ 

{ " Uic$_stats_name " ,NULL,7 ,4 ,FW_iext,(String)msg - stats} , 

{*kiicsJ>inJabVKLICS File:\0,6 t FWJabcI,NULL}, 

{ "kJics J>in" ,NULL,4 ,6,FW - yn 1 (Siring)&ctrl- > bin_switch} , 

{ w Wics_biii^najne",NUliJ0,6,FW_iext,(Strmg)msg - bin}, 
{ "ttics_dec Jab" , "Decision: " ,0,9,FW Jabel, NULL} t 
{"kJics - dec^bm","SigrnaAbs",4,9,FW_bunon/kJic5 - cng_dec"}, 
{ w klicsjmJloat",NUU-,0,12,FWJ]oat,(^ 
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{"Uics_qnj>croll\NUll,4J^ 

{ "Uics jh Jtoat \ NMX,0 J 4 % FW^ 

{ "klics jh_scroli\NUIX,4J4,^ 

{ M ldicsj:mJ]oa^NUIX,0J6,FW_^ 

{"Wics_cm_scrol^NUlX t 4J6,I^^ 

{"kJics^ch_noat\mJlX,0J8,FVV_noat t (String)&n^^ 

rklicsj:hj;croil\NUIXA18.FW^^^ 
{"klics_diJloa^NULL,0,20,FW_fl^ 
{ "klics jiijcroll%NUIJ.A20 l FW_^^ 
{ "kiics_oct_form " ,NUIX,0,22,FW_fonn t NULL} f 
{ "klics_vid Jonn",NULL 1 0 l 24,FWJorai t NULL} f 
}, vidjtcms0 ea { 

{"klicsjcjab", "Image Comp: %0,0,FWJabeI,NULL}, 

{"kJicsjc\mJIXJ ,O f FWjrn f (Slring)&ctrl. > stillvid}, 

{■klksjgJloat\NUIi,0,l,FW_noat,(Stra^ 

{ "klics jg_scroil " ,NULL, 1 , 1 ,FW_scrolUStrrog)&flt_inputs[5] } , 

{ "klics j>xjnt\hOJIX f 0,3,FW_mteg«^^ 

{ " klics j>x_down" .NULL, 1 ,3 ,FW_do wn. (String)&num_inputs[0] } , 
{"klics j)X - up\NUlX,6 1 3,FW_up,(String)4fenuni^inpuis[0]} f 
{"klicsjmto Jab V Auto Quant:" ,0,5 ,FWJabc!,NULL} f 
{ "klicsjmto'.NULL, 1 ,5,I^yn,(String)&ctrl- > autojj}, 
{ "kfeJmfJabVBuffer: " ,0,8,FWJabel,NULL} t 

{ "klicsbur .NULL, 1 , 8 ,FWj n, (String)&ctrl- > bufj witch} , 
{ "klics Jnif J>m" , "None 1 1 ,8,FW_bunon, n klics_cng Jilt"}, 
{ " klics JisJnt'.NULL.O, 10,FW_integer, (String)&numjnputs(l]}, 
{ " klics Jis_down\NULL, 1 , 10,FW_down,(String)&num_inputs[ 1 ] } , 
{ "klics Jisup",NULL f 14 , 1 O.FWup, (Samg)&numjiiputs[l]}, 
}, octjtems[2*space]; 
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McnuJtcm dcc_mcDuf] = { 

{"kJic5^dec_max\smeBSBObjectClass/MaxiiDum",NULL}, 
{ "klics_dec_abs M .smeBSBObjeciClass . " SigmaAbs " .NULL} t 
{ ,, kJics_decjqr w ,snieBSBObjeciaass/SigmaSqr M ,NULL}, 

}, fi)tjnenu[] = { 

{ w klics_filt_none" t smeBSBObjectClass/None w ,NULL}, 
{"kJics_fili_cxp\smcBSB0bjcctCla5s/Exp p t NULL} f 

}; 

XtCallbackRec cailbacJcsQ = { 
{Destroy, (caddrj)shell} , 
{NULL,NULL}, 
{CompressCtrl, (caddrj)ctrl} . 
{Destroy , (caddr J)shell} , 
{NULL, NULL}, 

{Change YN, (caddr j)&ctrl- > stats_s witch}, {NULL, NULL}, 
{Change YN,(caddrj)&ctrl- > bin_switch}, {NULL, NULL}, 
{FloailncDec^caddr^O&flt^inputstO]}, {NULL,NULL}, 
{FloaOiicDec,(caddrj)&flt^inpuis[l]}, {NULL.NULL}, 
{FIoatIncDec,(caddr j)&flt^inputsI2]} . {NULL.NULL} , 
{FloatlncDec ,(caddr j)&flt_inputs{3] } , { NULL.NULL) , 
{FloaiIncDec,(caddrj)&fl^inputs[4]}, {NULL, NULL}, 

}, vid_calID={ 

{Change YN, (caddr j)&ctrl-> stillvid}, {NULL,NULL}, 
{noaUncDec,(caddr J)&flt_inputs[5]} , {NULL,NULL} , 
{ Numl ncDec , (ca ddr J)& num_inputs [0] } , {NULL,NULL}, 
{NumIncDec,(caddrj)&numJnputsfO]}, {NULL,NULL}, 
{Change YN,(caddrj)&ctrl->auto_q}, {NULL.NULL}, 
{ChangeYN,(caddrj)&ctrl->buMwitch}, {NULL.NULL}, 
{NumincDec, (caddr j)&nuni_inputs[ 1] } , {NULL,NULL} , 
{NumlncDectcaddrjJ&num.inputsfll}, {NULL.NULL}, 

}, dec_callQ = { 

{SiraplcMenu,(caddr_t)&ctrl-> decide}, {NULL,NULL}, 
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{StopleMenu,(caddrj)&cul-> decide}, {NULL, NULL}, 
{SimpleMenu,(caddrj)&ctrI-> decide), {NULL,NULL}, 

}, filt^calJO = { 

{SimpleMenu,(caddrj)&ctil->fiJier} ( {NULL,NULL}, 
{SirapleMenu,(caddrj)&ctrl-> filter}, {NULL,NULL}, 

}, oct_call[2*space]; 

XFontStmct '"font; 

Arg args[l); 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
rasg suis->rows=l; msg_stats->cols=NAME_LEN; 
msg bin- > rows = 1 ; msg_bin- > cols = NAME_LEN; 
ctrl- > src ■ (Video)closurc; 

fit inputs[0]. format = "Quant: %4.1f; 
flt_inputs[0] .max = 10; 
fitjnputs[0].min=0; 

fltJnputsfO]. value = &ctri- > quant_const; 

fit jriputs[l).format= "Thresh: %4.1f; 

flt_inputs[i].max=10; 

fitjnputs[l].min=0; 

fitjnputs(l].value= &ctrl- > thresh_const; 

fit_inputs[2]. format* "Comp: %4.1F; 
fltjnputs[2).max=10; 
fit Jnputs[2]. rain =0; 
fltjnputs[2).value= &ctrl- > cmp_const; 

fit jnputs(3]. format = "Chrome: %4.1f; 
fit_inpu ts[3] . max = 5 ; 
flt_inputs[3].min=l; 
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fltjuputs(3]. value = &ctrl->chrome_factor; 

nt_mpuis(4].forroai="Diag: %4.1f; 
flt_inputs[4] . max =2.0; 
flt_inpuis[4] . nun = 1 .0; 
fltjnputs[4].value= &ctrl- > diag_factor; 

flt Jnputs[5]. format = "Target: %4.1f; 
fltjnputs[5] .max = 30.0; 
flt_iiiputs[5].min= 10.0; 
fit Jnputs[5]. value = &ctrl->fps; 

num Jiiputs[0]. format- "px64k: %ld"; 
num_ inputs [0] . max = 8; 
num_inputs[0] .min = 1 ; 
num_inpuis[0] .value = &ctr!- > bitrate; 

DumJnpuu[l].foraiat= "History: %ld"; 

nuin_inputs[l 1 . max = 8; 

num_inputs[ 1 1 . min = 1 ; 

nuiD_inputs[ 1 ] . value = <&ctrl- > feedback; 

for(i=0;i<space;i++) { 

String format =(chax *)MALLOC(20); 

if (i==0)sprintf(format/Octave LPF: %%4.2D; 
else sprinif (format/ Octave %3d: %%4.2f\space-i-l); 
oct_inputs[i] . format = format; 
oct_inputs[i] .max = 1 .0; 
oct_inputs [ i] . min = 0 . 0; 

oct_inputs[i].value= &ctrl- > base_factors[space-i-l]; 
octJterm(2N].rcame = "flics jxt_float''; 
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oct Jiems(2*i] .contents = NULL; 
octJtcms[2*i].fromHoriz=0; 
octjtcms[2*i].fromycrt = i= =0?0:2*i-l; 
oct Jiems[2*i] .type = FW_float; 
oct_iteras[2*i] .hook= (String)&oct_input5[i] ; 
oct items[2*i + l].namc = "klics^oct^scroH"; 
oct Jtems(2*i + 1 ] . contents = NULL; 
octjtems [2 * i + 1 ] . fromHoriz = 1 ; 
octjtcms[2*i+ l].froraVen«i= =0?0:2*i-l; 
oct jtems[2*i + 1] .type ■ FW_scroll; 
octjtenu[2*i+l].hw>k=(String)&cct - inputs[i]; 
oct_call[2*i] .callback = FloatlncDec; 
oct_calll2*i] .closure = (String)&oa_inputs[i] ; 
o«calI[2*i + 1] .callback = NULL; 
oct_call[2*i + l].closurc = NULL; 

} 

FillFonn(form t COMPJCONS-(video- > size[2] > l?0:l),items,widgets t callbacks); 
FUlForm(widgets[23] t 2*space,oa_hems,c<t - widgeu,oct_call); 
FUlMenu(dec_sheU,THREE,dec_raeniJ,de«_widgets,dec_(^ll); 
font « FindFont(widgets{ 12]); 

XtSetArg(aigs[0],XtNwidth,2+TextWidth(0/^ 

XtSet Values(widgets[ 1 2] ,args,ONE); 

if (video- >size[2]>l){ 

FillForm(widgeis[24],\TOJCONS t vidJtexm,vid - widgets,vid_call); 

FillMenu<fm_sheU t TWOJilt^ 
fom=FindFom(vidjvidgcts[ll]); 

XtSetArg(args[0] ( XtNwidth t 2 + TextWidth(0, "None\nExp" ^ont)); 
XtSetValues(vidjvidgets[l lJ.args,ONE); 

} 

XiPopup(shell.XtGrabExclusive); 

} 
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source/KlicsSA.c 



/* 

* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-tree coding 

Stand-AJone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.h" 
^include <math.h> 

extern void ConvolveO; 

/* useful X definitions */ 

rypedcf char Boolean; 

^define True 1 

^define False 0 

^define String char* 

/* token modes (empty) */ 

^define EMPTY 0 

^define CHANNEL_EMPTY 1 

^define OCTAVE_EMPTY 2 

^define LPF_EMPTY 3 

#deftne FULL 4 

/* Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x, y - (x,y) co-ordinates 
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* oct, sub, channel - octave, sub-band and channel co-ordinates 
Returns: index into data[channel]Q[index] 

•/ 

int AccessSA(x.y,oct,sub,channel) 

int x, y, oct, sub, channel; 

{ 

return(((x< < l)+(sub> > 1) + (SA^W1DTH>*> (channel = =0?0: l))*((y << l)+(l&sub) 

))< <oct); 

} 

/* Function Name: DecideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* Returns: difference value 
•/ 

int DecideSA(new,old) 
Block new, old; 

{ 

int X, Y, sigma =0; 

for(X=0;X<BLOCK;X + +) for(Y=0;Y< BLOCK; Y + +) 

sigma + =abs(new[X][Y]-oWlX][Yl); 
rerurn(sigma); 

} 
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/• Function Name: DecideDoubleSA 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* Returns: new normal value 
•/ 

double DecideDoubleSA(norm) 
double norm; 

{ 

retum(4.0*nonn); 

} 



Boolean Decisions A(new,old,nonn) 



Block new, old; 
double norm; 

{ 

renun((double)DecideSA(new,old)< =DecideDoubleSA(nonn));- 

} 



/• Function Name: HuffmanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

• Arguments: level - level to be encoded 

♦ Returns: number of bits in codeword 



int HuffmanSA(level) 
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int 



level; 



reaim(level= =0?2:(abs(level)<3?3:l +abs(level))); 



/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 



unsigned char *bytcs= (unsigned char ♦)MAlXOC((7+Hufrman(level))/8); 

bytes[0] = (abs(level) < 3?abs(level):3) | Gcvel < 0?4 :0); 
if (abs(level)>2) { 

int index = (7 + Hufrman(level))/8-l ; 

bytes[indexj=bytes[index] |(1 < < (Huftman(level)-1)%8); 



*/ 



unsigned char *HuffCodeSA(level) 



int 



level; 



return(bytes); 



unsigned char *CodeIntSA(number,bits) 



int 



number, bits; 
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{ 

Lnt Ien=(7+bits)/8; 

unsigned char *byies = (unsigned char *)MALLOC(len); 
Lnt byte; 

for(byte=0;byte<ien;byte++) { 
bytes [byte] = Oxff&number; 
number = number > >8; 

> 

return(bytes); 



int ReadIntSA(bits f brp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytes [lcn]; 
int byte, number =0; 

bread(bytes,bits,bfp); 

for(byte = 0;byte < len;byte + + ) 

number = number |((int)bytes[byte] < <byte*8); 
number = (number < <si2eof(int)»8-bits)> > sizeof(im)*8-bits; 
rerurn( number); 

} 

/* Function Name: HuffReadSA 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 
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* Returns: decoded level 
•/ 

int HuffReadSA(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte t 2,bfp); 
value = (int)byte; 
if (byte = = '\0') return(O); 
else { 

bread(&byte t l t bfp); 
negative « (byte! = '\0 f ); 

} 

if (value < 3) return(negif (negative, value)); 

for(byte = '\0* ;byte = = *\0* ; value + +) bread(&byte t 1 , bfp); 

return(negif (negative , value- 1)) ; 

}. 

/♦ Function Name: QuamizeSA 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
•/ 
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int QuaniizeSA(data.q, level) 
Lnt data, q, •level; 

{ 

int magjevel = abs(data)/q; 
•level = negif(data < O t mag_level); 

retum(Degif(data<0,magJevel*q + (raagJevel!=0?(q-l)> > 1:0))); 



Function Name: ProposedSA 
Description: Calculates proposed block values 
Arguments: pro - proposed block 



lev - proposed block quantized levels 
old, new - old and new block values 



norms - HVS normals 



Returns: 



dcw= =0, proposed values (pro) and levels (lev) 



I 



Boolean 



ProposedSA(pro,lev,old,Dew,norms) 



Block pro, lev, old, new; 
double nonnsI3]; 



Block zero_block={{0,0},{0,0}}; 

int X, Y, step = nonns[0J<1.0?l:(int)norms[0]; 

Boolean zero = Decisions A( new, zero block,norms[l]); 



for(X =0;X < BLOCK;X + +) for(Y -0; Y < BLOCK; Y + + ) 
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prolX][Y]*zero?0:old[X][Y]+<^ 
return(zero); 

} 

/* Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data * image data 

* addr - addresses 

* Returns: zeros data[addrOQ] 
•/ 

void ZeroCoeffsSA(data.addr) 

short •data; 
Block addr; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y <BLOCK;Y++) 
dau[addrPC][Y]]=0; 

} 

/• Function Name: BlockZeroSA 

* Description: Test if all block values axe zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZeroSA(block) 



Block block; 
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{ 

int X, Y; 

Boolean zero=Tnic; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y + +) 

if (block[X][Y]!=0) zero= False; 
rerurn(zero); 

} 

/• Function Name: SendTokenSA 

• Description: Increments token frequency 

• Arguments: token - token to be transmitted 

• channel, sub, oct • co-ordinates 

• bfp - binary file pointer 

empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

• branch - branch of tree (0-3) 

• Returns: encodes token 
♦/ 

void SeridTokenSACtoken.channeKsiib^^bfp.empry .branch) 

int token, channel, sub, oct, •empty, branch; 
Bits bfp; 

{ 

int full = FULL, i; 
String 

token name(TOKENS] = { "ZEROJTTTLL" , " NON_ZERO_STILL" . "BLOCK_SAME" , "ZE 
ROJvTDVBLOCK_CHANGE*\ 

"LOCAL_ZERO " , H LOCAL_NON_ZERCT , "CHANNEL_ZERO ' , "CHANNEL_NON_ZE 
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RO\ °OCT_ZERCT , -OCT_NON_ZERO" , 

■LPF ZERO\"U > F.NON_ZERO"."LPF - LOC_ZERO",-LPF - LOC_NON - ZERO"}; 

switch(*erapcy) { 
case EMPTY: 

if (token! = ZERO JTILL && token! = BLOCK S AME) { 

SendTokcnSAaOCAL_NON_ZERO,ch^ 

for(i =0;i < channel;i + +) 
SendTokeiiSA(CHANNEL^ZEROJ,sub,oct t bfp t &full,branch); 

♦empty = CHANNEL_EMPTY ; 
SciKlTokenSA(token,chaiinel f sub t oct f bfip # empty,branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_SAME) { 

Semnokei£A(CHANNEL_NON_ZERO,cha^ 

for(i=l;i<sub;i++) 

SendTokenS A(token = = NON_ZERO_STILL?ZERO_STILL:BLOCK - S AME,channcl,i,oc 
t,bfp,&fuIl T branch); 

•empty = FULL; 

ScxidTokcnSA(token.chaimeLsub,oa,bfp,empry t branch); 

} 

break; 

case OCT A VE_EMPTY : 

if (token! = ZERO_STILL && token! = BLOCK J AME) { 



SendTokeriSA(<XTJ^ON_ZEROxhaimel^ 

for(i =0;i < branch;i + +) 
SendTokenSA(token= = NON_ZERO^STILL?ZERO_STILL:BLOCK_SAME,channcl,sub 
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.oct,bfp,&fulJ. branch); 

•empty = FULL; 

SendTokenSA(token, channel, sub,oct,bfp, empty, branch); 

} 

break; 
case LP F_ EMPTY: 

if (token! =LPF_ZERO) { 

SeiidTokeiiSA(IJ ) FJXCJ^ON_ZEBO,ch^ 

for(i=0;i < channel;i+ +) 
SerdToker^AClJF^ZERO.i^b.oct.brp^fulKbranch); 

•empty « FULL; 

ScndTokcnSA(token,channel,sub t oct t bfp,empty, branch); 

} 

break: 
case FULL: 

Dprinifr %s\n%token_name(token]); 

bwritc(&tokcn_codes[tokeD] t token_bits[tokenJ t bfp); 

break; 

} 

} 



Function Name: ReadBlockSA 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x, y, oct, sub, channel - co-ordinates of block 
sre, dst - frame data 

Returns: block values 



void ReadBlockSA(new,old,addr,x,y,oct,sub,channeKsrc,dst) 
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Block new, old, addr; 

int y, oct, sub, channel; 

short *src[3), *dst[3); 

{ 

int X, Y; 

for(X=0;X<BLOCK;X ++) for(Y=0;Y< BLOCK; Y + +) { 

addi[X][Y] = AccessSA((x< <1)+X,(y< < l)+Y,oct,sub,channel); 

iKwtX]m=(int)src[chaiinel][addr(X][Y]]; 
oldpqm =(int)dst[channcl][addrpqrYI]; 

) 

) 

/• Function Name: CalcNormalsSA 

* Description: Calculates HVS weighted normals 

* Arguments: oct, sub, channel - co-ordinates 

* norms - p re-initialised normals 

* Returns: weighted normals 
•/ 

void CalcNormalsSA(cK:t,sub,chaiinel, norms, quant_const) 

int oct, sub, channel; 

double norms [3), quant_const; 

{ 

int norm, basejxt = oct + (channel! =0?1:0)+ (sub = =0?1:0); 

for(norm=0;norm<3;norm++) { 

if (norm! =0) norms [norm J *= quant_const; 

norms[norm] base Jaaors[base_oct]*(sub= =3?diag_factor: 1 .0); 
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if (channel! = 0) norms(norm] •= chrome^ factor; 
norms(norm) • = (doublc)(l < <SA_PRECIS10N); 

} 

} 

/■ Function Name: MakeDecisions2SA 
■ Description: Decide on new compression mode from block values 

• Arguments: old, new, pro - block values 

• zero - zero flag for new block 

• norms - HVS normals 

• mode - current compression mode 

• decide - comparison algorithm 

• Returns: new compression mode 
•/ 

int MakeDecisioiis2SA(old f new t proJev,zero f nonns.mode) 

Block new, old, pro, lev; 
Boolean zero; 
double norms[3]; 
int mode; 

{ 

Block zeroj>lock={{0,0},{0,0}}; 

int newjnode = mode = = STILL 1 1 BlockZeroSA(old)?STILL:SEND, 
np=DecideSA(new,pro), no=DecideSA(new,old); 

if (ncw_mode= = STILL) newjnode =np> =no | j zero 1 1 
Block2eroSA(lev)?STOP:STILL; 

else newjnode = zero && np<no?VOID:np> =no 1 1 
DecisionSA(new,old,norms[2]) 1 1 BIock2eroSA(lev)?STOP:SEND; 

rcmrn(new_mode); 
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> 

/* Function Name: UpdateCoeffsSA 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* channel, oct - co-ordinates 

* dst - destination data 

* bfp - binary file poinier 

* Returns: alters dst[channel][addrQD] 
*/ 

void UpdateCoeffsSA(proJev t addr,channel,c«t,dst f bfp) 

Block pro, lev, addr; 

int channel, oct; 

short *dst[3); 

Bits bfp; 

{ 

int X, Y; 

forff =0;X<BLOCK;X++) for(Y=0;Y < BLOCK; Y + +) { 
int bits=HufrmanSA{lcv[X][Y]), 
level sabs(lev[X][Y]); 
unsigned char *bytes-HuffCodeSAOcv[X][Y]); 

dst(channcl][addr[X][Y]] =(shon)pro[X][Y]; 
bwrite(bytes t bits, bfp); 
XtFree(bytes); 



} 

} 
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/• Funcuon Name: SendTrccSA 
Description: Encode tree blocks 

• Arguments: prev_mode - compression mode 

x, y, oci, sub. channel - co-ordinaies 

• cmpry - token mode 

branch - tree branch number 

• Returns: active block indicator 
*/ 

Boolean 

SendTrecSA(prcv_mode.x.y,c«t.sub,channei.src 

im prev_mode. x, y. oct, sub, channel, *empty, branch; 
shon •src{3], •dstffl; 
double quani_const; 
Bits bfp; 

{ 

Block addr, old, new, pro, lev; 
int newjnode. X, Y; 

double norms(3] m {quaiu_consi.thjTsh_const.cmp_const} : /• quam. thresh, 

compare •/ 

Boolean active ■ False; 

ReadBlockSA(iKW,old.addr.x.y,CKn.saib.chaiincl.src.dst): 
if (pre v^mode!^ VOID) { 
Boolean zero; 

CalcNormalsSA(oct.sub.channel.norms.quant_const); 
zero =ProposedSA(pro, lev, old,new, norms); 

ncw_mode=MakeDecisions2SA(old.new.proJev.zero-norms.prev_mode); 
swiichfnew_mode) { 
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case STOP: 

ScadTokcnSA(prcv_modc== STILL || 
BIockZeroSA(old)?ZERO_STIIX;BLOCK_SAME.cha^ 

break: 
case STILL: 
case SEND: 

active = True; 

ScndTokraSA(prev_modc=» -STILL jj 
BIockZcro(old)?NON_ZERO_STIlX:BL 
ch); 

UpdaieCoeffsSA(pro t lev,addr f chaimel.oct.dst.bfp); 
break; 
case VOID: 

ScndTokcnSA(ZERO_Vro.chai^ 

ZeroCoeffsSA(dst(cbanDei] f addr); 

break: 

} 

}clse{ 

if (Block2eroSA(old)) new_raode=STOP; 
else { 

ZeroCoefTsSA(dsi(channel] , addr); 
new_modc=VOID: 

} 

> 

if (oct > 0 new jnode! - STOP) { 

im mi = OCTA VE_EMPTY, full = FULL: 

Dprimff x = %d, y = %d, oct=%d sub«%d mode 
%d\n\x,y,oa.sub.newjnode); 

for<Y=0:Y<2;Y++) for(X=0:X <2;X + +) 



(void)SeruiTreeSA(new_mode.x'2+X,y*2+Y.c^ 
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m_const.bfp); 

if ( m t= = OCTAVE_ EMPTY new_mode! = VOID) 
ScndTokcnSAfOCT^ZERO.chajmci.sub.oci.bfp^fuIl.O); 

} 

rerurn( active); 

} 



/• Function Name: SendLPF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode * compression mode 

* Renins: encodes data 
•/ 

void SeiidLPF - SA(mode,src,dst.bfjp.quant - consi) 

im mode: 

short *src(3] t •dst(3]; 

Bits bfp; 

double quani_const: 



{ 

Block new. old, pro, lev, addr; 
int channel, channels =3, x, y f full = FULL, 
octsJum=3, 

si2e(2J = {SA - W!DTH> > octs Jum + 1 .SA_ HEIGHT > >octsJum + l}; 

for(y=0;y<si2e(l];y + +) for(x=0;x<size(0];x + +) { 
int empty = LPFEMPTY; 



for(channcl=0:channel< channels : channel + + ) { 
int octs ss channel! =0?2:3. 
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newjnode, X, Y. step, value, bits=0; 
double nonns(3] = {quant_const.ihresh__consLcrap consi}; 

CaJcNonnai5SA^ocis-l,0,channel.nonns.quani_const); 
step - nonns(0] < 1 .0? 1 : (im)nonns(O) ; 

for<bits=0, vaiuc=((l< <8 + SA - PRECISION)-l)/siep:value!=0:bits + +) 

vaJue = vaiue> > I; 
ReadBlockSA(new t old t addr,x t y,ocis-l,O t channel,src.dst); 

/• Proposed V 

fortX = 0; X < BLOCK;X + + ) for( Y = 0; Y < BLOCK; Y + + ) 

pro(X][Y]=old(X]m+Qua^SA^ 
/• Make Decisions •/ 

iw_mode=mcKk=*STIlX?STnX:DecisionSA(new f oId,nonns(2]) 1 1 
BlockZeroSA(lev)?STOP:SEND; 

switch(Dew_mode) { 
case SEND: 

ScxKJTokenSAClJF^NON^ZHlO.chaimeKO^ocis.brp^&empty.O); 
UpdateCoeffsSA(pro,iev,addr.ctuimei.ocis,dst,bfjp); 

break: 

case STILL: 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y + +) { 
unsigned char •bytcs=CodeIntSA(lev(X][Y] t bits); 

dst[channel][addr[X][Y]] = (shon)pro[X][Y]; 
* bwrite(bytes.bits.bfp); 

XtFree(bytes); 

} 

break; 
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case STOP: 

ScndTokenSAfU^F^ZEROxhaimcl.O.ocis.bfp.&cmpty.O); 
break: 

} 

} 

if (mode! = STILL &A empty = = LPF_EMPTY) 
SendTokenSACU'F^LOC^ZERO.chaimel.O^isJuni.bfp.&fulKO); 

} 

} 

/• Function Name: Compress FrameSA 

* Descnpiion: Compress a Frame 

* Arguments: mode - compression mode STILL or SEND 

* sre, dst • source and destination data 

* brp - binary file pointer for result 

* quam_const - quantization parameter 
•/ 

void ComprrssFrameSA(mode t src v dst.brp f quant_const) 

int mode: 

short •src(3J, *dst(3]; 

Bits bfp; 

double quant_const: 
{ 

ini sub. channel, x. y, i. 

octsJum-3. 

siie[2] = {SA - WIDTH> > 1 +octsJum.SA_HEIGHT> > I + octsJum}; 
for(channel=0:channei<3:channel-»--h) { 
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ini 

franic_si2e(2] = {SA_ WIDTH > >(chaimcl= =0?0:1).SA_HEIGHT> >(channcl= =0?0:1 
»■ 

frame_area = frame_size(0] •frame_sizc( 1 ]; 

for(i =0;i < frame_area;i + + ) 
srcfchanndHi] * src (channel] [i] < < SA ..PRECISION; 

Convolvc(src[chaimcl].Falsc,framc_si2c,0,chaiincl = =0?3:2); 

} 

bwrite((char *)&xnaaxu_coim,sizeof(doubie)*8,bfp); 
ScndLPF_SA(modc.src,dst,bfp f quant_const); 
for(y«0;y<size[l];y+ + ) for(x-0:x<size{0];x + +) { 
im empiy= EMPTY, fiill=FULL; 



foitchaimcl=0;chainsci<3;channel++) { 
im octs=channel! =072:3; 

for(sub= 1 ;sub <4;sub+ +) 
(void)SendTrr^A(raode,x,y,octs-l t sub.channeI^ 

switch(eropry) { 
case FULL; 

empty » CHANNEL JEMPTY; 

break: 

case CHANNEL_EMPTY: 
ScndTokenSA(CHANNEL - ZERO.channel.sub,octs- 1 ,bfp,&full,0); 

break; 

) 

} 

if (empty = = EMPTY) 
SendTokenSAfLOCAL^ZERO.channei.sub.ocis^lurn-Kbfp^fuI^O); 

} 

} 
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source/KlicsTestSA.c 



include "xwave.h" 
include "KJicsSA.h" 

exiern void CompressFrameSAO; 

rypedef smici { 
Video sre: 

char btn_name(STRLEN]; 
Boolean stillvid; 
double quani_coost; 
} KlicsCtrlRec, •KlicsCtrl; 

/• Function Name: KlicsCtrlSA 

• Description: Test hamrM for KlicsSA in xwave 

• Arguments: w • Xaw widget 

• closure - compression coniroi record 

call jiata - NULL 

• Returns: send data to binary file 
•/ 

void KlicsCtiISA(w,ctosure,cailjiata) 

Widget w; 

caddrj closure, call_data; 



{ 

KlicsCtrl Ctrl = ( KlicsCtrDc losure: 
int si2eY = SA WIDTH *SA_HEIGHT, 
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sizrUV = S A_ WIDTH *SA_HElGHT/4 . i. 2; 
sbon *d5i(3] = { 

(sbon •)MALLOC(si2cof(shon)*si2cY), 

(short •)MALLOC(si2cof(shon)»si2cUV), 

(shon •)MALLOCfsi2cof(shon)*si2eUV), 
}. •src(3] = { 

(shon *)MALLOC(si2cof(shon)*si2cY) f 

(shon *)MAI±OC(sizeof(shon)'sizeUV), 

(short •)MALLOC(sizeof(shon) 0 si2eUV), 

}; 

char filejiamc(STRLEN]; 
Bin bfp; 

Boolean true = True, false = False; 

Mi=0;i<si2eY;i++)dsi(0]Ii]«0; ■ 
for<i=0;i<sizeUV;i++) { dsi(l][i]=0; dst(2][i]=0; } 

sprintftfilejume. " %s%s/%s%s\0\global- > home. KLICS_SA_DTR. Ctrl- > bin_name.KLI 
CSJAJXT); 

bfp=bopen(fik_name/w"); 

bwriie(&ctri- > siillvid, 1 f bfp); 

bwriie(&ctrl- > sre- > siz*I2],sizeof(im)*8,bfp); 

fortz=0;2<ctri->src->size[2];z++) { 
GetFramc(ctrl- > src f z); 

forfi=0;i<si2eY;i+ + ) src[0][fl=cttl->src->dau(01[z][i]; 
foKi-0:i<sizeUV;i++) { 

sn:( 1 =ctri- > sre- > daia[ 1 ][z][i]; 

src|2][i] =ctri- > sre- > data(2][z][i]; 

} 

ComprcssFramcSA(z= =0 | J 
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Ctrl- > sui]vid?STILL:SEND.5rc.dst.bfp.cui- > quamconst); 
FircFramc(ctri- > src.z); 

> 

bflush(bfp); 

bclose(bfp); 

XtFrcc(dst(0]); 

XtFree<dst[l]); 

XtFrcc(dst(2]); 

XtFrtc(src[0]); 

XiFrtc(src(l]); 

XtFree<src[2]); 

} 

KlicsCtrl IaiiKlicsCuKoamc) 
String name; 

{ 

KlicsCtrl ctri = (KlksCtrl)MAlXOC(sizeof (KJ icsCtrlRec)) ; 

Ctrl- > stillvid = True: 
Ctrl- >quam_const = 8.0; 
strcpy(ctrl- > bin_name.name); 
rcojrn(ctrl); 

} 

^define KLICS.SAJCONS 8 
^define KUCSJA_VIDJCONS 2 

void KlicsSA(w.closurc.calijiaia) 



Widget 
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caddr t closure, calldata; 
{ 

Video video = (Video)c!osure; 

KJicsCtrl ccrl = InitKJicsCtrl(video- > name); 

Floatlnpui flt_inpuis = (FloailiipuOMALLOCCsizeoffFloailiiputRec)); 

Message msg_bin=NewMessage(ctrl- > bm_name,NAMEJ-EN); 

XtCallbackRec destroy j:aJ]f] = { 

{Frce.(caddrj)ctrl}, 

{Frte,(caxidrj)fltjnpuu}, 

{GoseMessage t (caddr jjmsg^bin} t 

{NULL.NULL}, 

}; 

Widget paienr * Find Widgct( "frm_comprcss ' ,XtPareni(w)), 

sheU = ShellWidget("Uic^A\parem.SWJ^^ 

form = FormatWidgct( "klicsSAJbnn* ,5heU). 
widgetsfKUCSJAJCONS], 
vid_widgets[KUCSJA_VTOJCONSl; 
Formliem items[J = { 

{ "klicsS A_cancel " , "cancel " .0, O.FW Jcon.NULL} , 
{ "klicsS A_confinn" , "confirm " , 1 ,0,FWjcon.NULL} , 
{*kiicsSAjitieVRun KJics SA\2,0,FWJabel.NULL}, 
{"ldi«SAJ>inJabVKIJCS File:", 0,3, FWJabel, NULL}, 
{•klicsSA^bin - iiame\mJlX,4,3,FWjext,(Stjmg)msg - bin}, 

{ B kJi«SAjinJloat\mJll.OJ,FW_noaU^ 
{ "kJicsSA^qn_scroir,NULL 4 6 J.FW_scrolI,(String)&ntjnputs(0]} , 
{-kJicsSA,vidJonn",NULL.0,7,FWJorm.NULL}, 
}, vid_itcms(] = { 

{ "UicsSA Jc Jab". "Image Comp: - ,0.0,FWJabeLNULL} . 
{ n kIicsSAJc".NULLJ.O.FW_ - yn,(String;&ctrl- > stillvid}, 

\ . 
i • 



WO 94/23385 



PCT/GB94/00677 



- 250 - 

XtCallbackJtec callbacks!) = { 
{ Destroy . (caddr j)shcll } , 
{NULL.NULL}. 
(KJicsCtrlSA. (caddr j)calj . 
{Destroy , (caddr j)shell } , 
(NULL,NULL} f 

{noaiirjcDec.(caddrj)&flt>puts[01} ( {NULL.NULL}, 

}, vid_calin = { 

{ChangeyN,(caddrj)&ctrl-> siillvid}, {NULL,NULL}, 

); 

ctrl- >src= video; 

msg_bin-> rows= 1; msg_bin- > cob = NAME_LEN; 

m_inputs(0]. format == "Quani: %4.\r; 
flt_inpms(01.max= 10; 
flt_inputs(01.min-0; 

fit inputslO). value = &ctrl- > quant_const; 



Fil]Fomuform.KUCS_SAJCONS-(video- > sue(2] > 1?0: 1), items, widgets, callbacks); 
if (video- >size(2J>l) 

FillForroiwidgets[7],KUCS_SA_VlDJCO 
XlPopup(shell.XtGrabExclusive); 

I 



^^^.•t.TC cucrr /dipt c ncy 
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source/Mall oc.c 



f* 

Memory allocation rouiinc 

•/ 

^include <stdio.h> 
char *MALLOC(size) 
int size; 
{ 

char *ptr=(char •)calloc(l,$ize); 

if (per == NULL) EprintfC Unable to allocate %d bytes of memoiy\n\size); 
rexuni(ptr); 

} 
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source/Menu. c 



Pull-Right Menu functions 



^include <stdio.h> 
^include < XI 1/lnrrinsicP.h > 
/^include < XI l/SmngDcfs.h> 



^include <X11/Xaw/Xawlnit.b> 
^include < Xll/Xaw/SimplcMcnP.h> 
f include < XI 1/Xaw/CommandP.h > 



static void prPopupMcnu(); 
static void Notify ImagcO; 
static void PrLcavcO; 

void InitActions(app_con) 

XtAppContext app_con; 



{ 

static XtActionsRec actions[] = { 

{ "prPopupMenu " .prPopupMcnu } f 
{ " notify Image" .Notify Image} , 
{"prLcave\PrLeave}. 



XiAppAddActionsiapp_con.actions.XtNumber(actions)); 
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} 

sialic void prPopupMcmj<w.evem.params.numjDarams) 

Widget w: 
XEvem • event; 
String * params; 
Cardinal * numj)arams; 

{ 

Widget menu, temp; 
Axg argiist(2]; 
Cardinal num_args; 

int menu_x, menu _y, menu_width, menujieight, button_width, bunon height; 
Position bunon_x, butxon_y; 

if (*mun_pararas! B l) ( 

char error J>ufIBUFSrZ]; 

$printf(error_buf, "prPopupMenu: %s.\ "Illegal number of translation 
arguments"); 

XtAppWarning(XtWidgetToAppiicationComext(w) t error J>uf); 
return; 

} 

temp = w; 

while(temp != NULL) { 
menu = XtNameToWidget(temp, paramsfO]); 
if (menu = = NULL) 

temp = XtParem(temp); 
else 

break: 

> 
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if (menu = = NULL) { 
char crror^buflBUFSIZ]; 
springe rror_buf, "prPopupMcnu: %% %s.\ 

"Could not find menu widget named", params(OJ); 
XLAppWaming(XiWidgetToAppbcationConiext(w), ercor_buf); 

rerurn: 

} 

if (!XtIsRca]izcd(mcnu)) 
XtRealizcWidget(mcnu); 

menu width = menu- > core. width + 2 • menu- > core. border_width; 
butxon width = w-> core. width + 2 • w-> core. boirier_ width; 
buoon height = w-> core. height + 2 • w- > core.bordcr_width; 

mcnujieigbt = menu- > core. height + 2 * menu- > core. border^ width; 

XtTransiateCoords(w, 0, 0 t &button_x f AbuttonjO; 

menu_x = button_x; 

menu_y = buttonjr + button_hcight; 

if (menu_x < 0) 

mcnujt - 0; 
else { 

int scr width = WidthOfScreen<XtScreen(menu)); 
if (menu jt + menuwidth > scr_width) 
menu x = scr_width - menu_width: 

> 

if fmenu_y < 0) 

menu_y = 0; 
else { 

int scr height = HeighiOfiScreemXlScreentmenu)); 
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if (racnu_Y + mcmi_bcight > scr_height) 
menu_y = scr_bcight - menu_height; 

} 

num_args = 0; 

Xt£etAfg(arglist(num_args], XtNx, menujc); mim_args + + ; 
XtSctArg(argii5t[num_args], XtNy, menu_y); num_args + + ; 
Xi5eiValues(racnu. a/giist. num_args); 

XtPopupSpriDgLoaded(menu); 

} 

/• 

static void 

prReaiize(w, mask, a an) 
Widget w; 
Mask •mask; 

XSctWindowActributes *anrs: 
{ 

(•superclass- > core_class.realize) (w t mask, arm); 
•/ 

/• We have a window now. Register a grab. •/ 
/• 

XGrabBuoon( XtDispiay(w), AnyBurton. AnyModifier. XtWindow(w) f 
TRUE. ButtonPressMask | ButtonReleaseMask, 
GrabModeAsync, GrabModeAsync, None, None ); 

} 

•/ 

static void NotifyImage(w,evem,parajns,nuinj)arams) 

Widget w; 
XEvent •event: 



oi ifM«-miTr ^ i tr~r"T /nt ft f" 
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String *params; 

Cardinal *num_params: 

{ 

CommandWidget cbw =( Command Widget) w; 

if (cbw- > command. set) XiCaJlCaJlbackList(w,cbw- > command.caUbacics.cvciu); 

> 

static void PrLcavc(w,cvcnt.params.numj)araiiis) 

Widget w; 
XEvem •cveni: 
String *params; 
Cardinal •num_params; 

{ 

SimpIcMcnuWidgci smw=(SimpIeMcnuWidgct)w; 
DprinrfCPrLcave\n"); 

} 
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• Message I/O Utility Routines 
•/ 

^include * . ./includc/xwave.h" 
A include < varargs.h > 

^define MESSJCONS 3 
void TexiSizednsg) 
Message msg; 

{ 

inx maxjea«0; 
char •text=msg-> info.ptr; 

msg- > rows =0; 
msg- > cols =0; 
do { 

if (texi(il«'\ir II icxt(i] = = 'V0') { 

if (msg- > cols > max Jen) maxjen=msg- > cols; 
msg- > cols =0; 
msg->rows++; 
} else msg->cols+ + ; 
} while (iexi(i|! = '\(r); 
if (i > 0) if (tcxtli-l] = = *\n') msg- > rows-; 
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msg- > cois = max Jen; 

} 

Message NcwMessage(iext.size) 

char 'text; 
int size; 

{ 

Message msg = (Message )MALLOC(sizeof(MessageRec)); 

msg- > shell = NULL; 
msg- > widget = NULL; 
msg- > info.firetPos-O; 

if (!(msg->ownjext=text= =NULL)) msg-> info. ptr= text; 
else { 

msg- > info.pir= (char *)MALLOC(size+l); 
msg- > info.ptrtO] = f \0 f ; 

J 

msg- > info.format* FMT8BIT; 

msg- > info, length =0; 

msg- > rows =0; 

msg->cols=0; 

msg- > size = size; 

msg- > edit" XawtextEdit; 

return(msg); 

} 

void CloscMessagc(wxlosurc.calljlata) 

Widgei w; 

caddrj closure. call_data; 
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{ 

Message msg = (Message)closure; 

Desuoy(w,(caddi_t)rasg- > shell. NULL); 
if (msg->ownjex!) XtFrce(msg-> info.ptr); 
XtFree(msg); 

} 

void Message Window(pairnt.msg t utie,close.call) 

Widget parent: 
Message msg; 
char *title: 
Boolean close; 
XtCallbackRec cailQ; 

{ 

Widget form, widgcts[MESSJCONS)-{NULL,NULL,NULL}; 
Fonnltem itcmsQa{ 

{ "msgjraacel " , •cancel • , 0,0,FW_icon,NULL} , 

{ "msg Jabel", title, 1 .Q.FWJabeLNULL} , 

{ "msgjnsg ■ .NUIi.O J.FW jext,(String)msg} , 

}; 

msg- > edit = Xa wiextRcad; 

msg- > shell = ShellWidget("msg\parem,parcnt= =global- > ioplevel?SWjop:SW_below, 

NULL.NULL); 

form = Format WidgeK " msg_form " ,msg- > shell); 

FillFormOonn.MESSJCONS-(close?OM^ 
XiPopuptmsg- > shell.XtGrabNone); 



SUBSTITUTE SHEET (RULE 26) 
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Mflush(rasg); 



void Mflush(msg) 



Message 



msg; 



if (global- > batch - » NULL && msg- > widgei! « NULL) { 
Display *dpy = XtDisplay(global- > loplevel); 
ini i, lines =0; 
Arg args{l]; 

for(i = msg- > info . length- 1 : lines < msg- > rows Sl± i> =0;i-) 

if (msg- > inf©^^^-^^ &£. i! = msg- > info. length- 1) lines + + ; 

if (msg- > info.ptr(iJ « = *\n') i + + ; 
strcpy(msg-> info.ptr,&msg-> info.pcrfi]); 
msg- > info. lcngih--i; 

XtSetArg(aig5[0],XlNstring,nisg- > info.ptr); 
XSynchroni2e(dpyJme); 
XtSetVaIues(msg- > widget f axgs,ONE); 
XSynchronize(dpy,False); 



void 



mprimftmsg.ap) 



Message 



msg; 



va list 



ap; 
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char •fonnai: 

format = va_aig(ap,char •); 

if (global- > batch! = NULL) vprintiYfonnai.ap); 

else { 

char texi(STRLEN]; 
int i; 

vsprintf (text, format.ap) ; 

i =stricn(tcxt) + msg- > info.lengiii-msg- > size; 

if (i>0) { 

strcpy(msg-> info.pir.&msg- > info.ptr(ij); 
msg-> info.length-=t; 

} 

strcai(msg- > tnfo.ptr,texi); 
msg- > info. length + -strlen(text); 

} 

) 

void Dprinif(va_alist) 
vajici 

{ 

vajist ap; 

if (global- > debug) { 
char *formai: 

vajian(ap); 

format = va_arg(ap,char *): 
vprimftformat.ap); 
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va_end(ap); 

} 

} 

void Mprinif('va_alist) 
va del 



{ 



vajist ap; 
Message msg; 

va^startfap); 

msg = va_arg(ap,Message); 

raprintf(msg,ap); 

va_cnd(ap); 



void Eprimf(va_alist) 



va del 



{ 



vajist ap; 
Message msg; 
int rows, cols; 

vajtan(ap); 

msg = NewMessage<NULL.STRLEN); 

mprimtYmsg.ap); 

if (global- > batch = = NULL) { 

XtCailbackRec caJIbacta[] = { 
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{ClostMessage.(caddrj)rnsg}, 
{NULL.NULL}, 

}; 

TexiSizc(msg); 

MessageWindow(global- > toplevel.msg, "Xwave Error", True. callbacks); 

} 

va_end(ap); 
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f* 

* Supply MenuBunon widget id to PuIlRighiMenu bunon resource 
•/ 

^'include " . ./includeyxwave.h" 

void NameBuoon(w, event, params. numj)arams) 

Widget w; 
XEvent •event; 
String •params: 
Cardinal *numj>anms; 

{ 

MenuButton Widget mow "(MenuButton Widget) w; 
Widget menu: 
Arg args(l); 
String name; 

XtSetArg(argsfO] , XlNmenuName .&name) : 
XtGetValues(w,args f ONE); 

DprintffNaxneBution: looking for PRM %s\n".name); 
menu = Find Widgct(name,w); 
if (menu != NULL) { 

DprintfrNameBunon: setting Menu Button\n"); 

XtSetArg(args[0],XtNbution.w); 

XtSetValues(menu.args,ONE); 

> 

> 
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source/Palette.c 



• Palette rc -mapping 
•/ 

^include \./include/xwave.h" 

/•' Funciion Name: ReMap 

• Description: Re-maps a pixel value to a new value via a mapping 

• Arguments: pixel • pixel value (0..max-l) 

• max * range of pixel values 

• map - palette to recede with 

• Returns: remapped pixel value 



/ 



int 



ReMap(pixel.max,paleoe) 



Palette 



int 



pixel, max: 
palette; 



Map map = palette- > mappings; 
int value -pixel; 
Boolean inrange= False: 



while(map!=NULL && linrange) { 

if (pixel > - map- > sian SlSl pixel < = map- > finish) { 
inrange=True; 

value = map- > m*pixcl + map- > c; 
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) 

map = map- > next; 

> 

rcrumtvaJue < 0?0:valuc > = max?max-l : value); 



} 



/* Function Name: FindPaJeae 

Description: Find a paierte from a list given the index 

* Arguments: palette - the palette list 

* index - the index number 

* Returns: the paietxe corresponding to the index 
•/ 

PaJeoe FindPaJeae (paietxe. index) 

Palette paietxe; 
int index; 

{ 

whilefindex > 0 SlSl palette- > next! = NULL) { 
index-; 

palette = palette- > next; 
return(paletxe); 

} 

/• Function Name; ReOrderPaletxes 

Description: Reverse the order of the paierte list 

Arguments: start finish - the start and finish of the re-ordered list 

Returns: the palette list in the reverse order 

•/ 



WO 9 4/233*5 



PCT/GB94/WH77 



- 267 - 

PaJene ReOrderPaJeoesi start, finish) 

Palette start, finish: 

{ 

Palette list = finish- > next; 

if (list! = NULL) { 

finish- > next = list- > next; 

list- > next = start; 

start » ReOrdcrPalenes(list.finish); 

} 

rcturn(start); 
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source/Parse.c 



• Parser for xwavc input files: .elo 
•/ 

^include "../include/xwavch" 
^include " . . /include7Gram.h " 

void Parseipath.file.ext) 
String path, file, ext; 

{ 

char file_name[STRLEN] ; 

sprinrtffilejiaine/ %s*s/%s%s\0\global-> home.path.file,ext); 

DprinrfCParse: parsing file %s\n\filejiame); 

if (NULL= *(globaJ->par5e - rp=fopen(file_name/r ,, ))) 

Eprintf( 'Parse: failed to open input file %s\n\filc name); 

else { 

sprintf(file_naine, " %s%s\0\file.ext); 
global- > parse_file=file_name: 
global- > parse joken =ext; 
yyparseO; 

fclose(global- > parse_fjp); 

DprimfrParse: finished with %s\n".file_name): 

> 

} 
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void ParseCtrl(w, closure, caJJdata) 

Widget w; 

caddrj closure, call_data: 

{ 

Par5e(".",C(XawLisiRrtumStmci *)cail_data)-> string, (String)closure); 

J 

int Parseirjput(fp) 

FILE *fp; 

{ 

int nuxn; 

if (global- > parsejoken! = NULL) 

if (global- > parse_token(0] « = f \0 f ) { 

global- > parse_token - NULL; 

num ss (int)global- > parse jokenfO] ; 
global- > parse_ioken+ + ; 

} 

else if (EOF- - (num =getc(giobal-> parse Jp))) num = NULL; 
return(num); 
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source/Pop2.c 
/• 

Global callbacks for popping popups and allsoned utilities 

•/ 

^include ' ../include/xwave.h" 

void Destroy(w,closi2re,caJl - dau) 

Widget w; 

caddrj closure, calljlata; 

{ 

Widget widget = ( Widget)closure; 

if (widget! = NULL) XtDestroy Widget(widget); 

> 

void Quit(w.closure.cairdaia) 

Widget w; 

caddrj closure, cail_data: 

{ 

XtDestroyApplicationContextfgiobal- > app_con): 
cxitO; 

} 

void Freei w .closure, call jiata ) 
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Widget 



caddr t 



closure, call data; 



if (closure! = NULL) XLFrce(ciosure); 



Widget 



FindWidget(name. current) 



String name; 
Widget 



current; 



Widget target- NULL; 

while(currcnil = NULL) { 

target = XtNameTo Widget(current,naine); 

if (target = = NULL) cunrnt=XtPareni(current); 

ebe break; 



if (target NULL) { 

EprintfCCant find widget: ^s^naaie); 
target = global- > tople vel; 



return( target); 



^define 



NA ICONS 2 



void NA(w,dosure.caJl_data) 



Widget 



w; 
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caddrj closure. caJl data; 
{ 

Widget 

shell = SheIJWidgei("na_sheiI\OVidgei)ciosure.SW^below,NULL.NULL), 

form = Format Widge« M na Jorm - ,shcJl), widgetsfNA JCONS] ; 
Form! tern iiemsf] = { 

{ " na_confirm'\ "confirm" .O.O.FWjcon.NULL} , 
{"naJabelVThis funciion is not available",O f l,FW label,NULL} 

}; 

XtCallbackRec caJJbacksf] ~ { 

{Destroy,(cad<irj)snelI} f {NULL.NULL}. 

); 

FiUForm(form.NA ICONSJtems.widgett.callbacto); 
XtPopup(shell.XtGrabExclusivc); 

) 

void SetSeuitive(w.cl03ure.call_data) 

Widget w; 

caddrj closure. cail_data; 

{ 

XtS«Sensitivc((Widget)closure.Tnje); 

} 
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source/Process.c 



CaJl sub-processes 



^include "../include/xwave.h' 

^include < signal. h> 

^include < sys/wait.h > 

^include < sys/timc.h > 

^include < sys/resource.h > 



/• Function Name: Fork 

* Description: Executes a file in a process and waits for termination 
■ Arguments: argv - standard argv argument description 

* Returns: dead process id 



int Fork(argv) 
char •argvQ; 
{ 

int pid: 

union wait statusp; 
struct msage rusage; 



if(0«ipid=fork())) { 

exec vp(argv[0], argv); 
cxitO; 
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} else if (pid>0) wau4(pid.&starusp.0.<Scrusage); 
reunupid): 

} 

/• Function Name: zropen 

* Descnpiion: Open a file (or .Z file) for reading 

* Arguments: file_name - name of the file to be read 

* pid - pointer to process id 

* Returns: file pointer 
•/ 

FILE *zropem fiie_name.pid) 

char •fiJe_name: 
int *pid; 

{ 

char zjamefSTRLEN]; 

String zcatfl = {"zcai%zjiame,NULL}; 

FILE *fp: 

if (NULL= =(fp=fopcn(file_name/r"))) { 
static int up[2]; 

sprint/ (zjiaxne. " % s. Z m . file jiame) ; 
pipc(up); 

if (0!-(*pid = fork())) { 

Dprintff" Parent process staned\n r ); 
close(up(l]); 

fp = fdopentup(0].V); 

) cise { 

Dprintff "Running zcat on %s\n°.zcat(l]); 
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doseiupfO]); 
dup2( up[l], ] ); 
close( up(l]); 
execvp(zcai(0],zcat); 



} 

rerum(fp); 



} 



/• Function Name: zseek 

* Description: Fast-forward thru file (fseek will not work on pipes) 

* Arguments: fjp - file pointer 

* bytes • bytes to skip 
•/ 

void zseek(fp, bytes) 

FILE *fp; 

int bytes; 



{ 



char scratchflOOO]; 
int i; 

while(bytes>0) { 

int amount = bytes > 1000? 1000: bytes; 

f read(scratch.sizeof(char) , amount, fp) ; 
bytes- -amount; 

} 
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void zclosc(fp.pid) 

FILE *fp; 
im pid; 

{ 

union wait statusp; 
struct rusage rusage; 

fclose(fp); 

if (pid!=0) wait4<pid.&siarusp.0 f &nisagc); 

} 
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#if { Idefmedf lint) && !defined(SABER) ) 

static char Xrcsidf] = "SXConsonium: PullRightMenu.c.v 1.32 89/12/11 15:01:50 kit 

ExpS"; 

tfendif 

/• 

• Copyright 1989 Massachusetts Institute of Technology 
• 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documcmation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission nonce appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

• OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 
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• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 

/* 

• PullRightMenu.c - Source code file for PullRigbtMenu widget. 
* 

•/ 

^include <stdio.h> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimpleMeiiP.h> 
^include "PuJlRightMenuP.h" 
^include <Xll/Xaw/SmeBSB.h> 
^include "SraeBSBpr.b - 
^include <Xll/Xaw/CardinaJs.h> 

^include <X11/Xmu/Iniier.h> 
delude <Xll/Xmu/CharSet.h> 

^define sireq(a, b) ( strcmp((a) f (b)) = = 0 ) 

^define offset(field) XtOffset(PuIlRightMenuWidget, sirople_menu. field) 

static XtResource resources!] = { 

/• 

• Label Resources. 
•/ 
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(XtNlabel. XiCLabcl. XtRString, sizeoftString), 

offseKlabeijiring), XtRString, NULL}, 
{XtNlabciClass. XtCLabciClass. XtRPointer. sizcof(WidgetClass), 

offsetflabeljlass). XtRImmediate. (caddrj) NULL}, 

/• 

■ Layout Resources. 
»/ 

{XtNrowHeight, XtCRowHeigbt, XtRDimension, sizeoflDimension), 

offsct(rowjieighi), XtRImmediate, (caddrj) 0}, 
{XtNtopMargin. XtCVcrucalMargins, XtRDimension. sizeof (Dimension), 

offseKtopjnaigin). XtRImmediate, (caddrj) 0}, 
{XtNbotiomMargin, XcCVenicalMargtns, XtRDimension, sizeof(Dimension) t 

offset(bottorajnargin), XtRImmediate, (caddrj) 0} t 

/• 

* Misc. Resources 
•/ 

{ XtNallowShellResize, XiCAJIowShellResize, XtRBoolean. sizeof (Boolean), 

XtOffsetfSimpleMenu Widget, shell, a llowj he litres ize), 

XtRImmediate, (XtPomier) TRUE }, 
{XtNcursor. XtCCursor, XtRCursor, sizeoftCursor), 

offset(cursor), XtRImmediate. (caddrj) None}, 
{XtNmenuOnScreen, XtCMenuOnScreen, XtRBoolean. sizeof(Boolean), 

offset(menuj)njcreen), XtRImmediate, (caddrj) TRUE}, 
{XtNpopupOnEntry. XtCPopupOnEntry, XtRWidgct. sizcoffWidget), 

offsci(popupjniry). XtRWidget. NULL}, 
{XtNbackingStore. XtCBackingStore. XtRBackingStore. sizeof (int), 

offset(backingjiore). 

XtRImmediate. (caddr J) (Always + WhenMapped + NotUseful)}, 
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{XtNbunon, XiCWidget. XtRWidgei. sizcotfWidget). 
offscifbunon), XtRWidgei, (XtPointer)NULL}. 

); 

tfundef offset 

sialic char defauhTranslations(J = 

" < Enter Window > : highJigntf) \n\ 

< Leave Window > : puilO \n\ 

< BtnMotion > : highiightO \n\ 
<BtnUp>: executeO"; 

/• 

• Semi Public function definitions. 
•/ 

static void RedisplayO. ReaJizeO, ResizeO, Chang eManagedO; 
static void Initiaiize() t ClassiniiiaJizeO. ClassPanlnitiaJizeO; 
static Boolean SetVaJuesO* SetValue&HookO; 
static XtGeomc try Result Geometry ManagerO; 

/• 

• Action Routine Definitions 
•/ 

static void HighlightO, Unhighiight(). PullO. ExecuteO, NotifyO, PosiiionMenuActionO; 
/• 

• Private Function Definitions. 
•/ 

static void MakeSeiValuesRequesK), CreateLabelO, LayoutO; 

static void AddPositionActionO. PoshionMcnuO. ChangeCursorOnGrabO: 



WO 94/233M 



- 281 - 

static Dimension GctMenuWidthO. GetMenuHeighiQ; 

sialic Widgci FindMcnu(); 

sialic SmcObjeci GciEvcniEntryO; 

sialic XtAciionsRec actionsLisi(] = 
{ 

{"pull". Pull}, 
{"execute". Execute}, 
{"notify', Notify}, 
{"highlight". Highlight}, 
{ "unhighlight", Unhighiighl}. 

}; 

CompositrClassExtensionRec pr_cxtension_rcc = { 
/• nextextension •/ NULL, 
/• record jype •/ NULLQUAKK. 
/* version */ XtCompositeExtension Version, 

/• record_sizc */ sizeof(ConrpositeClas5£xteosionRec) t 
/• accepts_objects •/ TRUE, 

}: 

^define superclass (<fcoverrideShclICIassRec) 

PullRighiMenuClassRec puilRightMenuClassRec = { 

{ 

/* superclass •/ (WidgetClass) superclass, 

/• class_name •/ "PullRightMenu", 

/* size •/ sizeof(PulIRighiMenuRec), 

/• class ^initialize */ Classlnitialize, 

/• class j>anjnitialize*/ ClassPanlnhialize, 

/• Class init'ed •/ FALSE. 

/* initialize */ Initialize. 
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• initialize book *' NULL. 

• realize mf Realize, 

• aciions *' acoonsList, 

• nura aciions •/ XtNumber(actionsList). 

• resources */ resources. 

• resource couni •/ XtNurober(resources), 

• xrm_class •/ NULLQUARK. 

• compress_mouon •/ TRUE, 

• compress exposure •/ TRUE, 

• comprcss^cmcTleavc*/ TRUE, 

• visible_iiuerest */ FALSE, 

• destroy */ NULL, 

• resize •/ Resize, 

• expose •/ Redisplay, 

• set values •/ SetVaJues. 

• 3ei_values_hook •/ SctValuesHook, 

• set values almosi */ XdnheritSetValuesAlmosi, 

• get_valuesJiook •/ NULL, 

• accept_focus •/ NULL, 

• intrinsics version •/ XtVersion, 

• callback offsets •/ NULL. 

• tra table •/ defaultTranslations, 

• query _gcom«ry •/ NULL, 

• display_acceierator*/ NULL, 

• extension V NULL 

• geometry jnanager */ GeomeiryManager, 

• changejnanaged •/ ChangcManaged. 

• insen child •/ XtlnheridnsertChild. 

• delete child •/ XdnheriiDeleieChild, 

• extension */ NULL 
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/• Shell extension •/ NULL 

}.{ 

/• Override extension */ NULL 

M 

/• Simple Menu extension*/ NULL 

> 

}; 

WidgetClass puIlRigbtMenuWidgetClass = (WidgetClass)&pullRightMenuClassRec: 
/ • 

* Semi-Public Functions. 

— — — 

/* Function Name: Class Initialize 

* Description: Class Initialize routine, called only once. 

* Arguments: none. 

* Returns: none. 
*/ 

static void 
ClasslnitializeO 

{ 

XawInitiaJi2cWidgetSet(); 

XtAddConvener< XtRString, XtRBackingStore. XmuCvtStringToBackingSiore, 
NULL. 0 ); 

XmuAddIniiializer< AddPosiiionAction. NULL); 

} 

/• Function Name: Classinitialize 
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• Description: Class Pan initialize routine, called for every 

subclass. Makes sure that the subclasses pick up 
the exiension record. 

• Arguments: wc - the widget class of the subclass. 
Rcmms: none. 

•/ 

static void 

ClassPanJnitiaJize(wc) 
WidgetClass wc; 

{ 

SimpieMenuWidgetClass smwc = (SimpleMenu WidgetClass) wc; 

/• 

• Make sure that our subclass gets the extension rec too. 
•/ 

pr_extension_rec.next_extension = smwc- > composite_c lass, extension; 
srowc- > coraposite_ciass.cxtension » (caddrj) &pT_extension_rec; 

} 

/• Function Name: Initialize 

• Description: Initializes the simple menu widget 

• Arguments: request - the widget requested by the argument list. 

• new - the new widget with both resource and non 

• resource values. 

• Returns: none. 
•/ 

/♦ ARGSUSED •/ 
static void 

Initialize! request, new) 
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Widget request, new; 
{ 

SimpieMenuWidget smw *» (SimpieMenuWidgct) new; 

XmuCalUnitiaJizersfXiWidgetToAppiicaiionConiexttnew)); 

if (smw->siniplejnenu.label_ciass *=- NULL) 

srow->simple_menu.label_class « sraeBSBObjectClass; 

smw- > simpie_mcnu. label = NULL; 
smw- > simple_menu.eniry_set = NULL; 
sraw->simple_mexiu.recursrve_set_vaJue3 = FALSE; 

if (stow- > simple jnenu.iabel_string ! = NULL) 
CreateLabcl(new); 

smw- > simple_menu.menu_ width « TRUE; 

if (smw- > core. width 0) { 

smw->simple_rnenu.memi_width = FALSE; 
smw- > core, width = GctMenuWidth(new, NULL); 

} 

smw- > siroplejnenu.mcnu_heighr = TRUE; 

if (smw- > core .height 0) { 

smw- > $iraple_menu.menu_height = FALSE; 
smw- > core. height = GetMenuHeight(new); 

} 

/• 

* Add a popup_callback routine for changing the cursor. 
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XiAddCaJIback(new. XLNpopupCallback. ChangeCursorOnGrab, NULL); 

} 



Function Name: Redisplay 

Description: Redisplays the coniems of the widget. 

Arguments: w - the simple menu widget. 

event - the X event that caused this redisplay. 

region - the region the needs to be repainted. 
Returns: none. 



/• ARGSUSED •/ 
static void 

Redisplays event, region) 
Widget w: 
XEvent • event: 
Region region: 

{ 

SirapieMenu Widget smw = (SimpleMenu Widget) w; 
SmcObject * entry; 
SmeObjectClass class; 

if (region = - NULL) 

XCIcar Window(XtDisplay ( w), XtWindow( w)) ; 

/• 

* Check and Paint each of the entries - including the label. 
•/ 



ForAllChildrcnismw. entry) { 



WO 94/13315 

- 287 - 

if (!XtIsManaged ( (Widget) *emry)) coniinuc: 
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if (region ! = NULL) . 

switcb(XRectIiiRegiomrcgion. (int) Centry)-> rectangle. x. 
(ini) Ccntiy)-> rectangle. y, 
(unsigned int) (*entry)- > rectangle, width, 
(unsigned int) (*enny)-> rectangle. height)) { 

case RectangleJn: 
case RecxanglePart: 

break; 
default: 

continue; 

} 

class = (SmcObjectClass) ('entry)- > object. widget_class: 

if (class- >rect_clasj. expose != NULL) 

(class- > rcct_c!ass.expose)( (Widget) •entry, NULL. NULL): 

} 

} 

/• Function Name: Realize 

• Description: Realizes the widget 

• Arguments: w • the simple menu widget. 

* mask - value mask for the window to create. 

* attn - attributes for the window to create. 

♦ Returns: none 
•/ 

static void 

Realize(w, mask, aitrs) 
Widget w: 

XtValucMask • mask: 
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XSeiWindowAnribuies • artrs: 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

anrs-> cursor = smw- > simple jncnu. cursor: 
•mask | = CWCursor; 

if ((smw- > simple jneiw.backmg_siore = = Always) 1 1 
(smw- > siniplejneiiu.bacldng_store = = NotUseful) 1 1 
(smw-> simple_menu.backing_store = = WhenMapped) ) { 
•mask | = CWBackingSiorc; 

anis- > backing_store = smw- > simple_menu.backing_store: 

} 

else 

•mask Sc= - CWBackingStore: 
(•superclass- > core_c lass, realize) (w, mask* a an); 

} 

/• Function Name: Resize 

* Description: Handle the menu being resized bigger. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Resize(w) 
Widget w: 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmcObject • eniry; 



if < !XtIsRealized(w) ) return: 
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ForAUChildrcnfsmw, cmry) /■ reset width of all entries. */ 
if (XdsManaged( (Widget) •entry)) 

(•etary)-> recungle. width = sraw-> core, width; 

Redisplay^. (XEvcnt •) NULL, (Region) NULL); 

} 

/• Function Name: SetVaJues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request - what was requested. 

* new - what the widget will become. 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

SimpleMenuWidget smw_old = (SimpleMenuWidget) current: 
SimpicMenu Widget smwjiew «= (SimpleMenuWidget) new; 
Boolean ret_val ■ FALSE, layout = FALSE: 

if (!XtIsRealized(current)) return(FALSE); 

if (!smw Tiew->sunplejnenu.rccurcivc_setjfalues) { 

if (smw new- > core. width != smw old- > core, width) { 

smw new- > simpie_menu.menu_ width - (smw_ncw- > core, width != 0); 
layout = TRUE; 

} 

if (smw new- > core.height != smw_old-> core.height) { 
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smw_new->simpie_menu.mcnu_height = (smw_ncw- > core. height != 0); 
layout = TRUE; 

} 

} 



if (sraw old- > simpiejnenu. cursor ! = smw_new- > simp lc_mcnu. cursor) 
XDefmeCursortXlDisplay(new), 

XtWindow(ncw), sraw_new-> simple_menu. cursor); 

if (smwold- > simple_menu.Jabel_string ! = smw_new- > simpic_mcnu.labcl_stnng) 
if (sraw_new- > simple jnenu.label_string - ■ NULL) /* Destroy. •/ 

XtDestroy Widget(smw_old- > simplejnenu. label); 
else if (smwj)ld->siinplejnenu.label_string NULL) /* Create. */ 

CreaieLabel(new); 
else { /* Change. •/ 

Arg args(l]; 

XtSciArg(args(0] ( XtNlabel. £mw_new- > simpie_meTUi.label_string); 
XtSetVahics(smw_new- > simple^mcini. label, args, ONE); 

} 

if (smw old- > simple jncnu.labci_class ! = smw_new- > simp ie_menu.label_c lass) 
XLAppWarning(XiWidgetToAppIicationConiext(new), 

"No Dynamic class change of the SimplcMenu Label."); 

if ((smw old- > simple_menu.top_margin ! = smw^new- > simple_menu.top_margin) 



1 1 
1 1 



(smw old- > simple jnenu.bottonwnarg in ! » 

smw new- > simple jnenu.bonom_margin) /* filler */ ) { 

layout = TRUE; 
retjvai = TRUE; 

} 
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if (layout) 

Layouunew. NULL. NULL); 

retunifret_vaJ); 

} 

/• Function Name: SetValuesHook 

* Description: To handl e a special case, this is passed the 

* artnai arguments. 

* Arguments: w • the menu widget 

* arglist • the argument list passed to XtSetValues. 

* num_args - the number of args. 

* Returns: none 
•/ 

/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated width and 

* height. 
•/ 

static Boolean 

SctValuesHook(w, arglist. num_args) 
Widget w; 
ArgList arglist; 
Cardinal •num_args; 

{ 

register Cardinal i: 

Dimension width, height; . , 

width = w-> core, width; 
height = w- > core, height; 
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for ( i = 0 ; i < Tiunwrgs ; i+ +) { 
if ( streq(argiist(i].name. XcNwidth) ) 

width = (Dimension) argiistfi]. value: 
if ( strrq(argiist[i].name, XlNbeight) ) 

heighx = (Dimension) argiistfi]. value; 

> 

if ((width !» w-> core. width) || (height != w-> core. height)) 

MakcSetValuesJtanjest(w, width, height); 
retuin(FALSE); 



* Geometry Management routines. 


/• Function Name: Geometry Manager 

• Description: This is the SimpieMenu Widget's Geometry Manager. 

* Arguments: w - the Menu Entry making the request. 

* request • requested new geometry. 

• reply - the allowed geometry. 

• Returns: XtGeometry{Yes, No, Almost). 
•/ 

static XtGeomeiryResult 
GeometryManager(w, request, reply) 
Widget w; 

XcWidgetGeometry • request. • reply: 
I 
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SimpieMenuWidget smw = (SimpieMenuWidget) XtParem(w); 
SmcObjca cmry = (SraeObject) w; 
XtGcometryMask mode = request- > request_mode: 
XtGeomctryResuJt answer; 
Dimension oldjieight. old_width; 

if ( !(mode & CWWidth) &£ !(mode & CWHeight) ) 
renirn(XtGeometryNo); 

reply- > width = request- > width; 
reply- > height = request- > height; 

oldjvidth = entry- > rectangle. width; 
oldjieight - entry- > rcctangle.height; 

Layoui(w t & (reply- > width), &(reply- > height) ); 

/• 

• Since we are an override shell and have no parent there is do one to 

• ask to sec if this geom change is okay, so I am just going to a«nme 

• we can do whatever we want. If you subclass be very careful with this 

• assumption, it could bite you. 
• 

• Chris D. Peterson - Sept. 1989. 
•/ 

if ( (reply- > width = = request- > width) &A 
(reply- > height == request- > height) ) { 

if ( mode & XtCWQueryOnly ) { /• Actually perform the layout. •/ 
entry- > rectangle. width = oldjvidth; 
entry- > rectangle. height « oldjjeight: 
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} 

else { 

LayoutU Widget) smw, NULL. NULL); 

} 

answer = X (Geometry Done: 

} 

else { 

entry- > rectangle, width = old_width; 
enny- > rectangle. height = oldjieight; 



if ( ((reply- > width = = request- > width) 8lSl !(modc &. CWHeighi)) 1 1 
((reply- > height - - request- > height) &&. !(mode & CWWidth)) | J 
((reply- > width = = request- > width) &A 
(reply- > height = = request- > height)) ) 
answer 85 XtGeometryNo; 
else { 

answer *= XtGeometry Almost; 

reply- > request_mode - 0; 

if (reply- > width != request- > width) 

reply- > request jnode | = CWWidth; 
if (reply- > height ! « request- > height) 

reply- > request_mode | = CWHcight; 

} 

} 

return(answer); 

} 



/* Function Name: ChangeManaged 

* Description: called whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 
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sLsuc void 
ChangeManaged(w) 
Widget w; 

{ 

LayouKw, NULL. NULL); 

} 

/ **• ••••• • • 

* 

* Global Action Routines. 

* These actions routines will be added to the application's 

* global action list. 
• 

• 

/* Function Name: PositionMenuAction 

* Description: Positions the simple menu widget. 

* Arguments: w - a widget (no the simple menu widget.) 

* event - the event that caused this action. 

* params. num_params * parameters passed to the routine. 

* we expect the name of the menu here. 

* Returns: none 
•/ 

/♦ ARGSUSED •/ 
static void 

PositionMcnuAction(w, event, params. numj>arams) 
Widget w: 
XEvent * event: 
String * params: 
Cardinal * num^params: 
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{ 

Widget menu: 
XPoint loc; 

if (•num_params != 1) { 
char error_buf[BUFSIZ); 
sprintfterTorjMf, *%$ %s m t 

"Xaw - SimpleMenu Widget: position menu action expects only one", 

"parameter which is the name of the menu."); 
XtAppWarnmg(XtWidgciToApplicationConiexi(w), errorjmf); 
return: 

> 

if ( (menu = FindMenu(w, params(0])) » - NULL) { 
char error Jnrf[BUFSIZ]; 
sprinrf(errorJ>uf f m %$ '%$•", 

"Xaw - SimpkMenuWidgeL' could not find menu named: \ params[0]); 
XL^ppWarniiJg(XtWldgetToAppiicaiionConiext(w) t error Jnif); 
leiuiii! 

} 



switch (event- > type) { 
case ButtonPress: 
case ButtonReiease: 

loc.x = event- > xbunon.x_root: 

loc.y = event- > xbimon.y_root; 

PositionMenu(memi. &Ioc); 

break: 
case EnterNotify: 
case LeavcNotify: 

loc.x = event- > xcrossing.x_root; 

loc.y = event- >xcrossing.y_root: 
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PosirionMenmmcnii. &loc); 

break: 
case MouonNotify: 
loc.x = event- > xiDorion.x_rooi: 
loc.y = event- >xmorion.y_root; 
Pc*itionMenu(menii, &loc); 

break: 
default: 

PosirionMenu(menu, NULL); 
break; 

} 

} 



* Widget Action Routines. 

.•—.•••«.•••.•••••••••••••••••••••••••••••••••••••••••••••/ 

/• Function Name: Unhighlight 

* Description: Unhighlights current entry. 

* Arguments: w - the simple menu widget 

* event - the event that caused this action. 
» params, num_params - ** NOT USED 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

UnhighJigbt(w, event, params, nura j)arams) 
Widget w: 
XEvem • event: 



WO 94/23385 



PCT/GB94/00677 



- 298 - 

String * params; 
Cardinal * num_params: 

{ 

SimpleMenuWidgex smw = (SimpicMcnuWidget) w; 
SmeObject entry = smw-> sinrolejnenu.eriiry_set: 
SmcObjcctClass class; 

if ( entry = = NULL) return; 

smw- > sinmte_menu.entry_set = NULL; . 

class = (SmcObjecrClass) entry- > object. widget_class; 

(class- > sme^class.unhighlight) ( (Widget) entry); 

} 

/• Function Name: Highlight 

• Description: Highlights current entry. 

• Arguments: w - the simple menu widget 

• event - the event that caused this action. 

• pancis. Dum_params - NOT USED •• 

• Returns: none 
V 

/• ARGSUSED •/ 
static void 

Highlight(w, event, params, num^params) 
Widget w; 
XEvent * event; 
String • params: 
Cardinal * numj)arams; 

{ 

SimpleMenuWidgei smw = (SimpleMenuWidget) w; 
SmeObject entry; 
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SmeObiectClass class; 

if ( !XtIsScnsiuve(w) ) return; 

enrry = GetEventEmry(w, event); 

if (enny = * smw- > simpie_menu.cnn , y_set) return; 

Unhighlight(w, event, params. num_params); 

if (entry = = NULL) return; 

if ( !XdsSensmve< (Widget) entry)) { 

smw- > sunpie_mciiu.eniry_set «= NULL; 
return; 

} 

smw- > jimpk_mcTM.enrry_s€t = enny; 

class = (SmrObjecrClass) entry- > object, widget^c lass; 

(class- > sme_class.hignJight) ( (Widget) entry); 

} 

Function Name: Notify 
Description; Notify user of current entry. 
Arguments: w - the simple menu widget 

event * the event that caused this action, 
params, numjararns - NOT USED •* 
Returns; none 



• 



•/ 



/• ARGSUSED •/ 
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static void 

Notify(w, event, params. num _params) 
Widget w: 
XEvent • event: 
String * params: 
CardinaJ " num_params: 

{ 

SimpleMenu Widget smw = (SimpleMenu Widget) w; 
SmeObject entry = smw- > simple_menu.entry_set; 
SmeObjectClass class; 

if ( (entry = = NULL) 1 1 !XtIsSensirive((Widget) entry) ) return; 

class = (SmeObjcctClass) entry- > object. widgct^class; 
(cl ass - > sme^ciaas.notiryH (Widget) entry ); 



} 



Function Name: Pull 

De scri ption' Determines action on basis of leave direction. 
Arguments: w - the pull right menu widget. 

event - the Leave Window event that caused this action. 

params, num_params - NOT USED 
Returns: none 



static void Pull(w, event, params, munjarams) 

Widget w; 
XEvent *evem: 
String *pararas; 
Cardinal •nurajrarams; 
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PuilRighlMcnu Widget prws(Pu!lRjghiMenuWidget)w; 
SmeObject enrjy=prwo simple jnenu.entry_set; 
SmeObjectClass class; 

if ((eniry= = NULL)| | !XtIsScnsiiivc((Widgct)cniry))rtmni; 

if (event- > type! = LeaveNotify && e vem- > type! = EmerNoiify) { 

XtAppError<XlWidgetToApplicaiionConiexi(w), 
"puUO action should only be used with XCrossing events."); 

return: 

) 

if (None! = event- > xrrossing. sub window) return; 
if (event- >xcr©ssing.y<0 || event- > xcrcuing.y > prw- > core. height) { 
Unhighlight(w t cvcTtt < parain3,mim < j)arams); 



}; 

if (evem- > xcrossing.x < 0) { 

if (XtIsSubciass(XtParm(w) t pullRigh^ XtPopdown(w); 



}; 

class = (SmeObjecrClass)emry- > object. widg«_class: 
if (evem- > xcrossing.x > prw- > core. width &Jl 
XdsSubclas^emry.smeBSBprObjectCkss)) (class- > srac_class.notify)((Widget)enD7); 
else UrdughJight(w t cvem,params.numj)aiams); 

} 

/• Function Name: Execute 

• Description: Determines notify action on basis of SmeObject. 

* Arguments: w - the pull right menu widget. 

* event - the noufy-rype event that caused this action. 

• params. numjjarams - *• NOT USED ** 
* . Returns: none 
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•/ 

static void Exccutt(w, cvcm, params. oum^params) 

Widget w; 
XEvcm •cvcm; 
String *params: 
Cardinal •num_params: 

{ 

PullRighiMcnu Widget prw = (PulIRighiMcnu Widget)w; 
SmrObject cnny =prw- > s impie_menu . cmry^set; 
SmeObjectClass class; 
Widget shell; 

Dprinrf("Execme\n'); 

fortshdi «= w;XtIsSubclass(sheU T pullRightMeiniWidgetClass);sheU = XtParcntf shell)) 

{ 

XawSimpleMenuOearActiveEsayCshell); 
XtPopdown(shell); 

}; 

if 

((entry ■ =GetEveni£ntry(w t evcni))&A(entry! ■ hTUlX)&^tIsScnsitivc((Widgci)entry)) { 

class = (SmeObjectClass )emry- > object. widget_c lass; 

if (XdsSubclass(entxy,smeBSBObjectClass)) 
(class- > sroe_ciass.nonfy)((Widget)enny); 

}; 

} 



/ 
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* Public Functions. 

/• Function Name: XawPullRjghtMenuAddGIobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
•V 

void 

XawPuIlRjghtMcnuAddGIobalActions(app_con) 

XtAppContext app_con; 

{ 

XdmtiaJizeWidgetClass(pullRightMcxajWidgetClass); 
XmuCalUnitializen( app_con ); 

} 

* Private Functions. 

• •••«•••■••••■••••■••••••••••••••••••••••••••••••••••/ 

/• Function Name: Create Label 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget. 
t * Returns: none. 

* Creates the label object and makes sure it is the first child in 

* in the list. 



siiPCTmnr shht (rule 2ffl 
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•/ 

static void 
CreateLabel(w) 
Widget w; 

{ 

SirapleMcnuWidget smw = (SiropleMenu Widget) w; 
register Widget * child, • next_child; 
register int i; 
Arg args[2]; 

if ( (smw- > s imple_me nu . label_string = = NULL) j | 
(smw- > s imp lejncnu. label NULL) ) { 
char error_bufIBUFSIZ]; 

sprintf(erTor_bui\ "Xaw Simple Menu Widget: %s or %s, %s 9 , 
"label string is NULL", "label already exists", 
"no label is being created."); 

XiAppWarning(XtWidgetToApplicationContext(w) t error_buf); 

return; 

} 

XtSetArg(args[0] t XtNlabel, smw-> sixnple_menu.label_string); 
XtSetArg(args[l], XtNjusrify, XtlustifyCenter); 
smw- > simplc_menu. label = (SmeObject) 

XtCreatcManaged Widget( ■ menuLabel " , 

smw- > simple_menu.label_cla5s, w, 

args, TWO); 

next_child = NULL; 

for (child = smw- > composite. children + smw- > composite. num_children, 
i = smw- > composite. numjrhildren ; i > 0 ; i— , child-) { 
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if (next_child != NULL) 
•next_child = •child; 
ncxt^child = child; 

} 

•child = (Widget) smw- > simplejnenu. label; 



Function Name: Layoul 

Description: lays the menu entries out all nice and neat. 
Arguments: w - See below ( + + +) 

widifwet, height_ret - The returned width and 

height values. 

Returns: none. 

if width = = NULL \ | height « = NULL then it assumes the you do not care 
about the return values, and just want a relayout. 

if this is not the case then it will set width_ret and hcight_ret 

to be width and height that the child would get if it were layed out 

at this time. 



+ + + "w" can be the simple menu widget or any of its object children. 

/ 



static void 

Layout(w, width_rtt, beigm_ret) 
Widget w; 

Dimension *width_ret, *height_ret; 
{ 

SmeObject airrent_cntry, 'entry; 
SimpleMenuWidget smw; 
Dimension width, height; 
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Boolean dojayout = ((bcight_re< == NULL) |j (widih_ret == NULL)); 
Boolean aJlow_change_size; 
height = 0; 

if ( XtJsSubciass<v*\ puliRighiMenuWidgetClass) ) { 
smw = (SimpIeMenuWidget) w; 
current_entry = NULL; 

} 

else { 

sraw = (SimpleMenuWidget) XtParent(w); 
cunent_entry = (SmeObjcct) w; 

} 

aliow_change_size = (!XtIsRealized((Widget)smw) 1 1 
(smw- > sheIl.allow_shell_resize)); 

if ( smw- > simple_menu.menujieight ) 
height = smw- > core, height; 

else 

if (dojayout) { 

height = smw->simple_mcnu.top_margin; 
ForAJlChildrenfsmw, entry) { 

if (!XtIsManaged( (Widget) •entry)) continue; 

if ( (smw- > simple_menu.row_height ! = 0) && 
(•entry != smw- > simple_menu. label) ) . 
(•entry)- > rectangle .height = smw->simple_mcnu.rowJieight; 

(♦entry)- >rectangle.y = height; 

(♦entry)- >rectangle.x = 0; 

height += (♦entry)- > rectangle, height; 

> 
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height += smw->simple_menu.bonom_raargin; 

} 

else { 

if ((smw- > simplejnenu.rowjieight != 0) Sl& 
(current_emry != smw- > simple jnenu. label) ) 
height = smw->simplejnenu.row_height; 

} 

if (smw- > simple_menu.menu_width) 

width = smw- > core, width; 
else if ( a]low_change_size ) 

width = GetMenuWidth((Widgct) smw, (Widget) curTem_entry); 

else 

width = smw- > core, width; 

if (do_layout) { 

ForAIlChildren(smw, entry) 

if (XtIsManaged( (Widget) "entry)) 
(•entry)- > rectangle, width = width; 

if (allow_change_size) 

MakeSeiValuesRequest((Widget) smw, width, height); 

} 

else { 

*width_ret «= width; 
if (height !« 0) 

*height_ret = height; 

} 

} 



/* Function Name: AddPositionAction 

* . Description; Adds the XawPositionSimpleMenu action to the global 
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action list for this appcon. 
Arguments: app_con - the application context for this app. 

data - NOT USED. 
Returns: none. 

•/ 

/• ARGSUSED •/ 
static void 

AddPositionAction(appj:on, data) 
XtAppComext app_con; 
caddrj data; 

{ 

static XtActionsRec pos_actionQ = { 

{ "XawPosiuonSimpleMemT, PositionMenuAction }, 

}; 

XtAppAddActions(app_con, pos_action, XtNumbcr<pos_action)); 

} 

/• Function Name: FindMenu 

Description: Find the menu give a name and reference widget. 
.Arguments: widget - reference widget. 

• name - the menu widget's name. 

• Returns: the menu widget or NULL. 
•/ 

static Widget 
FindMemi(widget f name) 
Widget widget; 
String name; 
{ 

register Widget w, menu; 
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for ( w = widget ; w ! « NULL ; w = XtParent(w) ) 
if ( (menu = XtNameToWidget(w, name)) ! = NULL ) 
rcrum(menu); 
rerurn(NULL); 

} 



/• Function Name: PositionMenu 

* Description: Places the menu 

* Arguments: w - the simple menu widget. 

* location - a pointer the the position or NULL. 

* Returns: none. 



static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 

{ 

SimplcMcnu Widget smw = (SimpleMenu Widget) w; 

SmeObject entry; 

XPoint t_point; 

static void MoveMenuQ; 



if (location = = NULL) { 
Window junkl, junk2; 
bit rootjc, root_y, junkX, junkY; 
unsigned int junkM; 

location =» &tj)oint; 

if (XQueryPointer(XtDisplay(w), XtWindow(w), &junkl, &junk2 f 

&roct_x, &root_y, &junkX, &junkY, &junkM) == FALSE) { 
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char error_buf]BUFSIZ); 

sprinrf(error_buf, "%s %s\ "Xaw - SimpleMcnu Widget:", 

"Could not find location of mouse pointer"); 
XL^ppWarniDg(XtWidgeiToApplicationComext(w), error_buf); 

return; 

} 

location- > x = (short) root jc; 
location- >y = (short) root_y; 

} 

/• 

• The width will not be correct unless it is realized. 
•/ 

XtReali2eWidget(w); 

location- > x - = (Position) w-> core. width/2; 

if (smw- > simple_menu.popup_entry = = NULL) 
entry = smw- > simple_menu. label; 

else 

entry = smw- > simple_mcnu.popup_enrry; 

if (entry ! = NULL) 

location- >y entry- > rectangle. y + entry- > rectangle. height/2; 

MoveMenu(w, (Position) location- >x f (Position) location- >y); 

* Function Name: MoveMenu 

* Description: Actually moves the menu, may force it to 

* to be fully visable if menu_on_screen is TRUE. 



c! iocthi rrc cuccr roi n c 
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• Arguments: w - the simple menu widget. 

• x, y - the current location of the widget. 

• Returns: none 
•/ 

static void 

MoveMenu(w, x t y) 
Widget w; 
Position x, y; 

{ 

Arg arglist[2]; 
Cardinal num_args = 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple_menu.rnenu_on_scrten) { 

int width = w-> core, width + 2 * w- > core.border_width; 
int height = w-> core. height + 2 * w-> core. border^ width; 

if (x < 0) 
x » 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(w)); 
if (x + width > scr_width) 
x = scr_ width - width; 

} 

if(y<0) 

y e 0; 
else { 

int scT_height = HeightOfScTeenCXtScreen(w)); 
if (y + height > scr_height) 
y = scrjieight - height; 
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XtSetArg(arglist(nurn_args], XtNx, x); num_args + + ; 
XtSetArg(arglist[num_args], XiNy, y); nunwrgs+ + ; 
XtSetValues(w. arglist, num_args); 



/• Function Name: ChangeCursorOnGrab 

* Description: Changes the cursor on the active grab to the one 

* specified in out resource list. 

* Arguments: w - the widget. 

junk, garbage - •• NOT USED 

* Returns: None. 



/• ARGSUSED •/ 
static void 

ChangeCursorOnGrab(w t junk, garbage) 
Widget w; 

caddrj junk, garbage; 

{ 

SimpleMenuWidget saw = (SimpleMenuWidget) w; 



* The event mask here is what is currently in the MIT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CD? 5/26/89). 
•/ 

XChangeAciivePointerGrab(XtDisplay(w) t BunonPressMask j ButtonReleaseMask, 

smwo simple jnenu.cursor, CurrentTime); 
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) 

/* Function Name: MakeSeiValuesRequest 

Description: Makes a (possibly recursive) call to SetValues, 

* 1 take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget. 

* width, height - the size of the ask for. 
Returns: none 

•/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Arg arglist[2]; 

Cardinal num_args = (Cardinal) 0; 

if ( !sraw->simple_meiiu.recureive_set_values ) { 

if ( (smw- > core. width != width) || (smw- > core. height \= height)) { 
smw- > simple_menu.recursive_set_va]ues = TRUE; 
XtSetArg(arglist[num_arg$], XtNwidth, width); num_args+ + ; 
XtSetArg(arglist[xium_args], XtNbeight, height); num_args++; 
XtSetValues(w, arglist, num_args); 

} 

else if (XOsRealized( (Widget) smw)) 

Redisplay((Widget) smw, (XEvent •) NULL, (Region) NULL); 

} 

smw- > simple jnenu.recursive_set_values = FALSE; 

} 
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/• Function Name: GetMenuWidth 

Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

• Returns: width of menu. 
*/ 

static Dimension 
GetMenuWidth(w, w_ent) 
Widget w f w_ent; 

{ 

SmeObject cur_entry = (SmeObject) w_ent; 
SimpleMenuWidget smw ■ (SimpleMcnuWidget) w; 
Dimension width, widest = (Dimension) 0; 
SmeObject * enny; 

if ( smw- > simple_menu.menu_width ) 
retura(smw- > core, width); 

ForAUChildren(smw, entry) { 
XtWidgetGeometry preferred; 

if (!Xt]sManaged( (Widget) # cmry)) continue; 

if (*enny != cur_entry) { 

XtQueryGeometry(*enny, NULL, &preferred); 

if (prefcned.rcquestjnode & CWWidth) 
width = preferred, width; 

else 

width ■= (•entry)- > rectangle. width; 

} 

else 
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width *= (*enrry)- > rectangle. width; 

if ( width > widest ) 
widest = width; 

} 

reTurn(widest); 

} 

/• Function Name; GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
•/ 

static Dimension 
GetMenuHeight(w) 
Widget w; 

{ 

SimpleMenuWidgct smw = (SimpleMcnuWidget) w; 
SmeObject * entry; 
Dimension height; 

if (smw- > s imple_menu . menujit ight) 
renirn(smw- > core.height); 

height = smw- > simple_menu.iop_maigin + sraw- > simple_menu.bonom_margin; 

if (smw- > simple_menu.row_height = = 0) 
ForAllChildren(smw t entry) 

if (XtlsManaged ((Widget) 'entry)) 

height + = (*entry)->rectangle.height; 



ciiocrnnrre CHEFT (RlfLF 2B> 
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else 

height += smw->simple_menu.row_height " smw- > composite. num_children; 
return(height); 

}. 

/* Function Name: GetEvcntEntry 

* Description: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the eveni. 

* Returns: the entry that this point is in. 
•/ 

static SmeObject 
GeiEveniEntry(w f event) 
Widget w; 
XEvent • event; 

{ 

Position xjoc. yjoc; 

SimpleMenuWidget smw = (SimpleMenu Widget) w; 
SmeObject * entry; 

switch (event- > type) { 
case MotionNotify: 

xjoc = event- >xmotion.x; 

y_loc = event- > xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xjoc = event- >xcrossing.x; 

y_loc = event- >xcrossing.y; 

break: 
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case BunonPress: 
case BunonRelease: 

xjoc = event- >xbunon.x; 

y loc = event- >xbunon.y; 

break; 
default: 

XtAppErTor(XiWidgetToApplicationConiexi(w), 

"Unknown event type in GetEventEnt^y(). ,, ); 

break; 

} 

if ( (x loc < 0) 1 1 (xjoc > = smw-> core. width) j | (y_loc < 0) | j 
(y loc > = smw->core.beigh!) ) 
retuni(NULL); 

ForAllChildren(smw, entry) { 

if (JXtlsManaged ((Widget) •entry)) continue; 

if ( ((*cntry)- > rectangle.y < yjoc) && 

((•entry)- >rectangle.y + ('entry)- > rectangle. height > yjoc) ) 
if ( *entry = = stow- > simple jnenu. label ) 

rctura(NULL); /• cannot select the label. */ 

else 

renim(*entry); 



return(NULL); 

} 
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source/Select.c 



• Selection from list widget 



^include "../include/xwave.h" 

void Select(w,closure,caIljiata) 

Widget w; 

caddrj closure, calljiata; 

{ 

Selection sel = (Selection)closure; 

Widget button = Find Widget(sel- > burton, w), 

shell = SbellWidget(sel- > name .button, S W_below , NULL, NULL) , 
fonn = FonnaiWidget("sel_forrn B , shell), list_widgci, widgcts[3]; 
String *liste(sel->list_proc)0; 
Fonnlteni itemsQ = { 

{ "sel_canccl " , •dose" ,0 t 0,FW jcon.NULL} , 
{"selJabcl\(String)sel- > action_name,LO f FWJabel,NULL} f 
{ "sel_view" , NULL, 0,2,FW_view, NULL) . 

); 

XtCallbackRec list_call$0 = { 
{Destroy,(caddrj)shclI} f 
{sel- > actionj>roc,sel- > aciion_closurc} t 
{NULL, NULL}, 
. }, callbacks!] = { 
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{Destroy, (caddrj)shell}, 
{NULL NULL}, 

}; 

Arg argsfl]; 

FillForm(form f THREE,itcms,widgcis,callbacks); 
XtSetAigCaigsIOLXtNlisUisi); 

list widget = XtCreaieManagedWidgetC sciolist" .listWidgctClass, widgets[2) ,args,ONE); 
XtAddCallbacksdist^widgcuXtNcallbackJist^calls); 
XtPopup(shell.XtGrabExclusive); 

} 
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source/SmeBSBpr.c 



#if ( !defined(lint) Idefined(SABER) ) 

static char Xrcsid[] = "SXConsonium: SmeBSB.c.v 1.9 89/12/13 15:42:48 kit Exp $ B ; 
tfendif 

/• 

• Copyright 1989 Massachusetts Institute of Technology 
* 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granied without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.LT. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 
• 

• M.l.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.LT. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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•/ 

/■ 

• SmeBSBpr.c - Source code file for BSB pull-right Menu Entry object. 
•/ 

^include <stdio.h> 
include <Xll/IntrinsicP.h> 
include <Xll/StringDefs.h> 

#include <X11/Xmu/Drawing.h> 

tfnclude <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimplcMenu.h> 
^include "SmeBSBprP.h" 
^include <X11/Xaw/Cardinals.h> 

^define ONE_HUNDR£D 100 

^define offsct(field) XtOffsetfSmcBSBprObject, sme_bsb. field) 

sutic XtResource resourcesD m { 
{XtNlabel, XtCLabel, XtRString, sizeof(String), 

offsct(labcl), XtRString, NULL), 
{XtNvenSpace, XtCVcrtSpacc, XtRlnt, sizcof(int), 

offset(ven_space), XtRlmmediate, (caddr_t) 25}, 
{XtNleftBitmap, XtCLeftBinnap, XtRPixmap, sizeof(Pixmap), 

offsetfleftjritmap), XtRlmmediate, (caddr_t)None}, 
{XtNjustify, XtCJustify, XtRJustify, sizeof(Xtfustify), 

offsetOustify), XtRlmmediate, (caddrj) XUustifyLeft}, 
{XtNrightBitmap, XtCRigbtBinnap, XtRPixmap, sizeof(Pixmap), 
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offsct(right_bitmap), XiRlmmediate, (caddrj)None}, 
{XiNiefiMargin, XiCHorizontaJMargins, XtRDimension, sizeof(Dimension). 

offsei(lefijnargin), XiRlmmediate, (caddrj) 4}. 
{XtNrightMaxgin, XiCHori2omalMargins, XiRDimension, sizeof(Dimension). 

offset(righi_margin), XiRlmmediate, (caddrj) 4}. 
{XtN foreground, XtCForeground, XtRPbcel, sizcof(Pixel), 

offsei(forcground), XiRString, "XtDefaultForeground"}, 
{XiNfont, XiCFont, XtRFontSrxuct, sizcof(XFontStruct 

offset(font), XtRString, "XiDefauliFont"}, 
{XtNmenuName, XtCMenuName, XtRString, sizeof(String), 
ofTset(roenujiaroe), XtRString, (caddrj) "menu-}, 

}; 

#undef offset 
/• 

* Semi Public function definitions. 
♦/ 

static void RedisplayO. DestroyO, InitiaJizeO, FlrpColorsf), PopupMenuO; 

static void ClassInitiaJizeO; 

static Boolean SetVaJuesO; 

static XiGeoraetryResuh Query GeometryO; 

/• 

* Private Function Definitions. 
•/ 

static void GetDefaullSizeQ, DrawBitmapsO, GetBitmapInfoO; 
static void CreateGCsO, DestroyGCsO; 

^define superclass (&smeClassRec) 
SmeBSBprClassRec SmeBSBprClassRec = { 
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{ 

/■ superclass •/ (WidgctClass) superclass, 

/■ class name •/ "SmeBSBpr", 

/■ size */ sizeof(SmeBSBprRec), 

/• class initializer V Classlnitialize, 

/• class j>an_initialize*/ NULL, 

/• Class init'ed */ FALSE, 

/* initialize *' initialize, 

/* initialize_hook */ NULL, 

/• realize •/ NULL, 

/* actions V NULL, 

/* num_aciions */ ZERO, 

/* resources */ resources, 

/* resource_count */ XtNurhber(resources), 

/* xnndasi •/ NULLQUARK, 

/• compress_moaon •/ FALSE, 

/• compress_exposure •/ FALSE, 

/• compress_enterieave*/ FALSE, 

/* visible_interest •/ FALSE, 

/* destroy */ Destroy, 

/• resize •/ NULL, 

/• expose •/ Redisplay, 

/• set values •/ SetValues, 

/* set_values_hook •/ NULL, 

/* set values_almost */ XtlnheritSetVaJuesAlmost, 

/• get_vahies_hook •/ NULL, 

/* accept_focus •/ NULL, 

/• intrinsics version */ XtVersion, 

/* callback offsets */ NULL, 

/• tmjable */ NULL. 

/* queryjeometry •/ Query Geometry, 

/• display_accelerator*/ NULL, 
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/• extension ■/ NULL 

}.{ 

/• Menu Entry Fields •/ 

/• highlight */ FlipColors, 
/■ unhighlignt •/ FlipColors, 
/• notify •/ PopupMenu, 

/• extension •/ NULL 

/* BSB pull-right Menu entry Fields •/ 



/• extension */ NULL 



> 



}; 



WidgetClass smeBSBprObjectChss » (WidgetClass) &smeBSBprClassRec; 
* Semi-Public Functions. 



/* Function Name: Classlnhialize 

* Description: Initializes the SmeBSBprObject. 

* Arguments: none. 

* Returns: none. 



static void 
ClassIniualizeO 

{ 



WO 94/23383 



PCT/GB94/00€77 



- 325 - 

XawlnitializeWidgetSetO; 

XiAddConvcner( XtRString, XtRJustify, XmuCvaSiringToJustify, NULL, 0 ); 

} 

/* Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widgei with bom resource and non 

* resource values. 

* Returns: none. 
•/ 

/• ARGSUSED •/ 
static void 

Iniualize(request t new) 
Widget request, new; 

{ 

SmcBSBprObject entry = (SmeBSBprObject) new; 

if (entry- >sme_bsb. label == NULL) 
entry- > sme_bsb. label = XtName<new); 

else 

entry- >smc_bsb. label «= XtNewString( entry- >sme_bsb. label ); 

/* Xaw bug - bitmap initialization now performed */ 
if (entry- > sme_bsbJeft_bitmap != None) GetBinnapInfo(entry, TRUE); 
if (entry- > smej>sb. right J)itmap 1= None) GetBitmapInfo(entry 1 FALSE); 

CreateGCs(new); 

GetDefaultSize(ncw, &(entry- > rectangle. width) t .&(entry-> rectangle. height)); 

} 
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/• Function Name: Destroy 

Description: CaJled at destroy tune, cleans up. 
Arguments: w - the simple menu widget. 

• Returns: none. 
•/ 

static void 
Destroy(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
DcstroyGCs(w); 

if (entry- >sme_bsb. label != XtName(w)) 
XtFree(entry- > sme_bsb. label); 

} 

/• Function Name: Redisplay 

• Description: Redisplays the contents of the widget. 

• Arguments: w - the simple menu widget. 

• event - the X event that caused this redisplay. 

• region - the region the needs to be repainted. 

• Returns: none. 
•/ 

/* ARGSUSED •/ 
static void 

Redisplays, event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 
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GC gc; 

SracBSBprObjcct entry = (SraeBSBprObject) w; 
int font_asccnt, fontjie scent, yjoc; 

entry- >sme_bsb.set_values_area_cleared = FALSE; 

font ascent = entry- >sme_bsb. font- > raax_bounds. ascent: 

font_descent = entry- > sme_bsb.font- > max_bounds. descent; 

yjoc = entry- > rectangle, y; 

if (XtlsSensitive(w) &£ XtIsSensitive( XtParcm(w) ) ) { 

if ( w == XawSimpleMenuGetActiveEntry(XtParent(w)) ) { 
XFUlRectangJefXtDisplayOfObjecKw), XtWindowOfObject(w), 
entry- > sme_bsb.norm _gc t 0, yjoc, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle. height); 
gc = entry- > sme_bsb.rcv jgc; 

) 

else 

gc = entry- > srae_bsb.nonn_gc; 

} 

else 

gc = entry- > sme_bsb.norm_gray_gc; 

if (entry- >sme_bsb. label != NULL) { 

int x Joe «= entry- > sme_Dsb.left_margin; 
intlen = strlen(emry-> sme^bsb. label); 
char * label = entry- > sme_bsb.labd; 

switch(emry->sme_bsb. justify) { 
int width, t width; 



WO 94/23385 



PCT/CB*4/0*«77 



- 328 - 

case XtJusiifyCenter: 

t width = XTe«Width(cnny->smeJ>sb.fom. label, len); 

width = entry- > rectangle. width - (entry- > sme_bsb.leftjnaig in + 

entry- > smej5sb.rightjnargin); 
x Joe + = (width - t_widih)/2; . 

break; 
case XtJusiifyRight: 

t width = XTextWidth(entry->sroe_bsb.font, label* len); 
x loc = entry- > rectangle. width - (entry- > sme_bsb.right_margin + 

ijvidth); 

break; 
case XtfustifyLeft: 
default: 

break; 

} 

yjoc + = (entry- >rec tangle. height - 

(font_ascent + fom_descent)) / 2 + font_ascent; 

XDrawString(XtDisplayOfObject(w) t XtWmdowOfObject(w), gc t 
xjoc, yjoc, label, len); 

) 

DrawBitmaps(w f gc); 

} 



/* Function Name: Set Values 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request - what was requested. 

* new - what the widget will become. 
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• Returns: none 
*/ 

/• ARGSUSED ♦/ 
stark Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 
SmeBSBprObject old_entry = (SmeBSBprObject) current; 
Boolean ret_val = FALSE; 

if (old_emry- > sme_bsb.label ! = entry- > smej>sb. label) { 
if (old_cntry- > smejttb.label ! = XtName( new ) ) 
XtFrce( (char •) old_cntry- > sme_bsb. label ); 

if (entry- > smej>sb. label != XtName(new) ) 

entry- >sme_bsb. label = XtNewString( entry- >sme_bsb. label ); 

ret_val - True; 

} 

if (entry- > rectangle. sensitive != old_eiiiry-> rectangle, sensitive ) 
ret_val = TRUE; 

if (entry- > smejttb Jeft_bitmap != old_cnny- > sme Jjsb JeftJ>itmap) { 
GetBitmaplnfiHnew, TRUE); 
retval = TRUE; 

} 

if (entry- > smej>sb. right Jtitmap != old_entry- > sme_bsb. right J>itmap) { 
GetBitmaplnfo(new, FALSE); 
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rct_val = TRUE; 

} 

if ( (old entry- >sme_bsb. font ! = entry- > sme_bsb. font) \ \ 

(old entry- >sme_bsb. foreground != entry- > sme_bsb. foreground) ) { 
DestroyGCs(current); 
CreateGCs(new); 
ret_val = TRUE; 

} 

if (ret_val) { 

GetDcfaultSize(new, 

&(entry- > rectangle. width), &(emry- > rectangle. height)); 
entry- > sme_bsb.set_vaiues_area_cleared = TRUE; 

} 

retura(ret_val); 

} 

/• Funcuon Name: Query Geometry. 

* Description: Returns the preferred geometry for this widget. 

* Arguments: w - the menu entry object. 

* i tended, rerum_val - the intended and return geometry info. 

* Returns: A Geometry Result 

* See the Intrinsics manual for details on what this funcuon is for. 

* I just return the height and width of the label phis the margins. 
•/ 

static XtGeometryResult 
QueryGeomctry(w, intended, rctum_val) 
Widget w; 
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XtWidgetGeometry 'intended, •rerurn_val; 

{ 

SmeBSBprObjcct entry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeometryResult ret_val = XtGcometry Yes; 
XtGeometryMask mode = intended- > requestjnode; 

GetDefaultSize(w, &width, &height ); 

if ( ((mode & CWWidth) &.& (intended- > width ! = width)) 1 1 
!(mode & CWWidth) ) { 
reuirn_val- > requestjnode | = CWWidth; 
rewrn_val- > width - width; 
rct_val = XtGcometry Almost; 

} 

if ( ((mode & CWHeight) && (intended- > height !« height)) 1 1 
!(mode & CWHeight) ) { 
rctuxn_val- > request_mode |«= CWHeight; 
rctuni_va]-> height = height; 
ret_val = XtGcometry Almost; 

} 

if (ret_val = = XtGcometry Almost) { 
mode = retum_vaJ- > requestjnode; 

if ( ((mode & CWWidth) && (width = = entry- > rectangle. width)) && 
((mode & CWHeight) (height == entry- > rectangle. height)) ) 
retum(XtGeomenyNo); 

} 

rerurn(ret_val); 
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> 

/• Function Name: FlipColors 

• Description: Invert the colors of the cunem entry. 

• Aj gum cms: w - the bsb menu entry widget. 

• Returns: none. 
•/ 

static void 
FlipCoiors(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- > sme_bsb . sct_values_areaj:leared) return; 

XFUlRectang]c(XtDisplayOfObject(w) t XtWindowOfObject(w), 

entry- >smej)sb.invert_gc f 0, (int) entry- > rectangle. y t 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle. height); 

} 

♦ Private Functions. 

• »•.».,....••»»•••••*, 

/* Function Name: GetDefaultSize 

* Description: Calculates the Default (preferred) size of 

* this menu entry. 

* Arguments: w - the menu entry widget. 
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width, height - default sizes (RETURNED). 

* Returns: none. 
•/ 

static void 

GeiDefaultSize(w, width, height) 
Widget w; 

Dimension * width, * height; 

{ 

SmeBSBprObject entry - (SmeBSBprObject) w; 

if (entry- > sme_bsb.labcl = = NULL) 
♦width = 0; 

else 

•width = XTextWidth(cntry->STneJ>sb.font, entry- >sme_bsb. label, 
strlen(entry- > sme_bsb.labeD); 

•width 4= entry- > sme_bsb.left__majgin + emry- > sme_bsb.right_raargin; 

•height = (entry- >sme_bsb. font- > max_bounds.ascent + 
entry- > sme_bsb.font- > max_bounds . descent) ; 

•height = Cheight • ( ONEJTUNDRED + 

entry- > sme_bsb.vert_space )) / ONE_HUNDRED; 

} 

/* Function Name: DrawBitmaps 

* Description: Draws left and right bitmaps. 

* Argumcnis: w - the simple menu widget. 

* gc - graphics context to use for drawing. 

* Returns: none 
*/ 
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sialic void 

DrawBitmaps(w, gc) 
Widget w; 
GC gc; 
{ 

im xjoc, yjoc; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if ( (entry- > sme_bsb.left_bitmap = = None) && 

(entry- > $me_bsb.right_bitmap == None) ) return; 

/• 

* Draw Left Bitmap. 
•/ 

y loc = entry- > rectangle. y + (entry- > rectangle. height - 

entry- > smej)sb.leftj>innap_beight) / 2; 

if (entry- > $me_bsb.left_bitmap ! « None) { 
x loc = (entry- > sme_bsb.left_margin - 

entry- > srae_bsb.left_bitmap_width) / 2; 
XCopyPlanc(XlDisplayOfDbject(w) t entry- > smej>sb.left_bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > $me_bsb.leftj>itmap_ width, 
entry- >smej5sb.leftj>itmapjieight, xjoc, yjoc, 1); 

} 
/• 

* Draw Right Bitmap. 
•/ 

y loc = entry- >rectangle.y + (entry- >rectaagle.height - /* Xaw bug - yjoc 
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calculated from right_bitmap data •/ 

entry- >smej>sb. right Jritrnapjieight) / 2; 

if (entry- >smej>sb. right J)itmap != None) { 
x loc = entry- > rectangle. width - (entry- > smej)sb.right_rnargin + /• Xaw bug - + 
rather than - sign */ 

entry- >smej)sb. right J>itrnap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > smejjsb. right J>innap, 
XtWirriowOfObject(w), gc f 0, 0, 
entry- > sme J«b.rightJ)itmap_width, 
entry- >smej>sb. right J)itmapjieight f xjoc, yjoc, 1); 

} 

} 



/* Function Name: GctBitmapInfo 

• Description: Gets the bitmap information from either of the bitmaps. 

• Arguments: w - the bsb menu entry widget. 

• isjeft - TRUE if we are testing left bitmap, 

• FALSE if we are testing the right bitmap. 

• Returns: none 
•/ 

static void 

GctBitmaplnfo(w t isjeft) 
Widget w; 
Boolean isjeft; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
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char bufTBUFSIZ]; 

if (isjeft) { 

if (entry- > srne_bsb.left_bitmap ! = None) { 
if (!XGetGeomctry(XtDisplayOfObject(w), 

entry- > sme_bsb.left_binnap, &root, 
&x, &y, &width, &heigbt, &bw, &depth)) { 
sprintffouf, "SroeBSB Object: %s %s \"%s\V. "Could not", 
"get Left Bitmap geometry information for menu entry 
XiNamc(w)); 

XtAppEnor(XiWidgetToApplicarionContext(w), buf); 

} 

if (depth != 1) { 

sprintf(buf, "SroeBSB Object: %s \*%s\ w %s.", 
"Left Bitmap of entry 
XtName(w), " is not one bh deep."); 
XtAppError(XtWidgetToApplicanonContext(w) t buf); 

} 

entry- > sme_bsb.]eft_biimap_ width = (Dimension) width; 
entry- > sine J)sb. left Jritniapjieight = (Dimension) height; 

} 

} 

else if (entry- > sme_bsb. right Jntmap !* None) { 
if (!XGctGeometry(XtDisplayOfObject(w) f 

entry- > srne_bsb.right_binnap, &root, 
&x, &y, &width, &heighl, &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %* VSsW. "Could not\ 

•get Right Bitmap geometry information for menu entry \ 
XtName(w)); 

XtAppError(XtWidgetToApplicaiionConiext(w), buf); 

} 

if (depth ! = 1) { 
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sprintf(buf. "SmeBSB Object: %s V%sV7cS.\ 

"Right Bitmap of entry \ XtName(w), 

• is not one bit deep/); 
XtAppError(XtWidgetToApplicationComext(w), buf); 

} 

entry- >smej>sb.right_bitmap_width = (Dimension) width; 
entry- > smej>sb.right_bitmap_height = (Dimension) height; 

} 

} 

/* Function Name: CreateGCs 

* Description: Creates all gc's for the simple menu widget 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
CreateGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XGCValues values; 
XtGCMask mask; 

values.foreground = XtParcnt(w)- > core, background j)ixel; 
values, background = entry- > sme^bsb. foreground; 
values, font = entry- >sme_bsb.font-> fid; 
values. graphics_exposures = FALSE; 

mask = GCForeground | GCBackgTOund | GCFont | GCGraphicsExposures; 
entry- >sme_bsb.revjc «= XtGetGC(w, mask, &valucs); 

values.foreground = entry- >sme_bsb. foreground; 
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values. background = XtParent(w)- >core.background_pixel; 
entry- >sme_bsb.norm_gc = XtGetGC(w, mask, lvalues); 

values, nilstyle = FillTiled; 

values. tiie = XmuCreaieStippledPixmap(XtScreenOfObject(w), 

:ntry- > sme_bsb. foreground. 
XtParent(w)- > core, background _pixel, 
XtParent(w)- > core, depth); 

values.graphics_exposures = FALSE; 

mask ! = GCTile | GCFillSryle; 

entry- > sme_bsb.norrn _gray_gc = XtGetGC(w, mask, &vaJues); 

values. foreground A = values. background; 
values, background = 0; 
values, function = GXxor; 

mask = GCFore ground | GCBackground | GCGraphicsExposurcs | GCFuncrion; 
enny->sme_bsb.inven_gc = XiGetGC(w, mask, &values); 

} 

/• Function Name: DestroyGCs 

• Description: Removes all gc's for the simple menu widget. 

• Arguments: w - the simple menu widget. 

• Returns: none. 
•/ 

static void 
DestroyGCs(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XiReleaseGC(w, entry- > smeJ>sb.nonnjc); 
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XtRcleaseGC(w, entry- > smej>sb. norm _gray_gc); 
XiRdcascGC(w, entry- > smc_bsb. rev _gc); 
XiReleaseGC(w, entry- >smej>sb.inven_gc); 

} 

#ifdef apollo 
/• 

* The apollo compiler that we have optomizes out my code for 

* FlipColorsO since it is static, and no one executes it in this 

* file. I am setting the function pointer into the class structure so 

* that it can be called by my parent who will tell me to when to 

* highlight and unhighJight. 
*/ 

void _XawSmeBSBApolloHack 0 

{ 

RipColorsO; 

} 

#endif/* apollo */ 

/• Hacked copy of PopupMenu from MenuButton widget to replace XtlnhcritNotify */ 
static void 

PopupMenu(w f event, paxams, numj>arams) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_params; 

{ 

SmeBSBprObject mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist[2]; 
Cardinal nunwrgs; 

im menu x, menu_y, menu_width, menu_height, bimon_width. bunonjieight; 
Position bunon_x. burton_v; 

temp = XiParent(w); /* Shell not menu entry is parent of menu */ 

while(texnp ! = NULL) { 
menu = XtNaroeToWidget(temp, mbw->smej)sb.menu_name); 

if (menu = = NULL) 

temp = XtParent(temp); 
else 

break; 

} 

if (menu = = NULL) { 
char error_bufTBUFSIZ] ; 
sprinrf(error_buf. "MenuButton: %s %s.\ 

" Could not find menu widget named", mbw->sinc_bsb.mcnu_name); 
XtAppWarning(XtWidgetToApplicationContext(w) f error J>uf); 
remrn; 

} 

if (!XtlsReaJized(menu)) 
XtReaJi2eWidget(menu); 

menu width = menu- > core. width + 2 * menu- > core. border^ width; 
button width = w-> core. width + 2 * w- > core. border_ width; 
bunon height ■ w-> core. height + 2 * w->core.border_width; 

menu height = menu- > core. height + 2 * menu- > core. border^ width; 

XtTranslateCoords(w, 0. 0, &burton_x» &bunon _y); 
menu_x = button_x + burton_width; 
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menu^y = bunon_y; 

if (menujc < 0) 

menu_x = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(menu)); 
if (menujc + racnu_widlh > scr_widlh) 
mcnu_x = scr_width - mcnu_width; 

} 



if (mcnujr < 0) 

menu_y = 0; 
else { 

ini $cr_hcight = HeighiOfScreen(XiScreen(meiiu)); 
if (menu_j + menu_heignt > scrjieigfat) 
menu_y = scr_height - mexrojicight; 

) 

mim_args = 0; 

XtSeiAig(arglisi[nuin_args], XiNx, menujc); nuro_args+ + ; 
XtSetArg(arglist[num_args], XtNy, menu_y); num_args+ + ; 
XiSet Values (menu, arglist, num_args); 



XtPopupSpringLoaded(roenu); 

} 
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source/Storage.c 
/• 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SaveFrame, FrecFrame. SavcHeader. 

CopyHeader. 

•/ 

^include ^./include/xwave.h ,, 
extern FILE *zxopen(); 
extern void zseekO; 
extern void zc!ose(); 

void NewFrame(vid,numbcr) 

Video vid; 
int number; 

{ 

if (vid- >data[0] [number] = = NULL) { 

int channel, channels = vid- > type " MONO? 1:3; 

for(channel = 0;channel < channels ;channel + + ) 
vid- > data[channel] [number] = (short 
•)MAIXOC(sizeof(shon)*Si2e(vid,cbannel,0)»Size(vid t channel,l)); 

} 

} 



void GetFrame( vid, number) 
Video vid; 
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int number; 



if (vid- >data[0][nuinber] = = NULL) { 

char file_name[STRLEN], *wholejTarae; 
FILE *fp, •fopenO; 
int pid, r, c, channel, 

sun = vid- > x_offsei + vid- > cols*vid- > y_offset, 

end=(vid- > rows-vid- > y_offset-vid- > size(l])*vid- > ecls-vid- > x_offset, 

inter= vid- >cols-vid- > size[0]; 

NewFrame(vid.number); 

sprinrf(fik - naxne, ' %s%s/%s/%s%03d\0 B ,global- > borne. IMAGE J)IR, vid- > path, vid- > f 
iles[0] = = *\0*?vid- > name:vid- > files,number + vid- > start); 

DprintffReading file %s\n\file_name); 

tp * zropcn(file_naxDC ,&pid); 

if (vid- > precision* =0) wholeJrame=(char 
*)MALLOC(vid- > rows*vid- > cols); 

zseek(fp,vid-> offset); 

for(channel = 0;channel < (vid- > type = = M0N071 :3);channel + + ) { 
int shiflI2]== {vid- > type = = YUV &&, 
channel! =0?vid- > UVsample[0]:0,vid- > type - - YUV Sl£l 
channel! =0?vid- > UVsample[l]:0}; 

Dprintf("Reading channel %d\n\ channel); 
if (vid- > precision - ■= 0) { 

if(0= =rread(whole^frame 1 sizeof(char),(vid->cols> > shiftlOJ^vid- > rows > >shift[l]) f 
tp)){ 

Dprinnf Error whilst reading %s\n",file_name); 
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EprintffEnor whilsi reading % s\n". filename ); 

} 

for(r=0;r<vid->5ize[l]> >shift[lj;r + +) 

for(c=0;c < vid- > size(0] > > shift[0];c+ + ) { 
short 

p C ,=cti(wholc.fnunc[(vid.>x.offs« 
vid- > cols > > shifi[0))]); 

vid- > daialchannelllnambcrllc+r *<vid- > size(0] > > shift[0])] = vid- > negative?- l-pel:pel; 

} 

}else{ 

if (start! =0) zseck(fp,start*sizeof(shon)); 
for(r=0;r<vid->sizctl]> >shift[l];r++) { 

if( 0= =fread(&(vid.>dau[c^ >shift[0])]),si2eof(short), 
vid- > sizefO] > > shift[0],fp)) { 

Dprintf( "Error whilst reading 

%s\nMllejiame); 

EprintffErTor whilst reading 

%s\n\file_naroe); 

} 

if (inter! =0) zseek(fp,inter*sizeof (short)); 

if (vid- > negative) 

for(c=0;c < vid- > size[0] > > shifilO];c+ +) 

vid- > data[chaimelj[nuinber]lc + r*(vid- > size[0] > > shift[0])] -1 -vid- > data[channel][nu 
mber][c +r*(vid- > size(0] > > shift[0])] ; 
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source/Storage-c 



t* 

Routines to allow video frames to be stored in memory 

or on disk: NewFramc, GeiFrame, SaveFrame, FreeFrame, SaveHeader, 

CopyHeader. 
*/ 

^include " . ./inciude/xwave.h" 

extern FILE •zropenQ; 

extern void zseekO; 

extern void zcloseO; 

void NewFrame(vid,nuinber) 
Video vid; 

» 

int number; 
{ 

if (vid- > data[0)[number) = = NULL) { 

im channel, channels = v id- > type = = MONO? 1:3; 

for(channel = 0;channel < channels ;channel+ +) 
vid- > data[channel] [number] = (short 

•)MAlXOC(sizf»f(stonr^ 
} 

} 

void GctFrame(vid,number) 



Video vid; 
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int number; 

{ 

if (vid->dau[0][number]==hnjLL) { 

char file_name(STRLEN], •whole_frame; 
FILE *fp, *fopcn(); 
int pid, r. c, channel, 

sian= vid- > x_offset+ vid- > cols*vid- > y_offset t 

end=(vid- > rows-vid- > y_offset-vid- > size[l])*vid- > cols-vid- > x_offset, 

imer=vid- > cols- vid- > size[0]; 

NewFrame(vid, number); 

sprintf(file_name, - %s%s/%s/%s %03d\0" .global- > home ,IMAGE_DIR, vid- > path, vid- > f 
iles[0] = = *\0'?vid- > namervid- > files, number* vid- > start); 

DprinifCReading file %s\n\file_name); 

fp = 2ropen(file_name ,&pid) ; 

if (vid- > precision ==0) whole_frame = (char 
*)MALLOC(vid- > rows*vid- > cols); 

zseek(fp,vid- > offset); 

for(channel = 0;channel<(vid->rype= =MONO?l:3);channel + +) { 
int shift[2] = { vid- > type ==YUV && 
channel! =0?vid- > UVsample[O):0,vid- >type==YUV &&. 
channel! =0?vid- > UVsample[l]:0}; 

DprinrfC Reading channel %d\n\ channel); 
if (vid- > precision ==0) { 

if(0= =fread(whole^frame f si2eof(char) t (vid- >cols> > shift[0])*(vid- > rows> > shiftfl]), 
*)){ 

DprintfCError whilst reading %s\n\file_name); 
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Eprinifl "Error whilst reading %s\n\file_name); 

} 

for(r=0;r < vid- > size[l] > > shift(l];r+ +) 

for(c = 0;c< vid-> size[0] > > shift[0];c+ +) { 
shon 

pel«cii(wtolejrm^ >staift[l])+rH 
vid- > cols > >shifi[0])]); 



vid- > data[chanjiel][numbcr][c+r*(vid- > size[0] > > shin[0])] = vid- > negative?- 1 -pel :pci; 

} 

}else{ 

if (start! =0) 2seek(fp.sxan*si2eof(shon)); 
for(r=0;r < vid- > sizell] > > shift[l];r+ +) { 

if(0= = ftcad(&(vid- > data(channel] [number] (r* (vid- > sizelO] > > shiftIO])]) t sizeof (short), 
vid- > sizefO] > > shift[0],fp)) { 

Dprintf( "Error whilst reading 



%s\n\filejiamc); 
%s\n\file name); 



Eprintf( "Error whilst reading 

} 

if (inter! =0) zseelc(fp f inter*sizeof(short)); 
if (vid- > negative) 

for(c = 0;c < vid- > sizefO] > > shiftIO] ;c + + ) 



vid- > data[channel][number][c+r*(vid- > sizc[0] > > shifttO])] — 1-vid- > data[channel][nu 
mber][c+r'(vid->size[0]> >shiftlO])]; 
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void SaveHcader(vid) 



Video vid; 



{ 

FILE *fp, *fopcn(); 

char filejiame[STRLEN); 

String rypesD = {"MONOVRGBVYUV"}; 

DprintffSaveHeader %s\n\vid->name); 

sprmrf(filejKmie/%s%s/%^ 

fp = fopen(file_name, " w"); 

rprintflfp.'Path \"%s\'W\vid->pa!h); 

if (vid- > files[0]! = '\0') fprintf(fp. Tiles V %s\"\n" , vid- > files); 

if (vid- > type ==YUV) fprinrf(rp/Type %s %d 
%d\n",rypes[vid- > rype],vid- > UVsampletO],vid->UVsamplc{l]); 

else fprintf(fp,"Type %s\n%types[vid- > type]); 

if (vid- > rate! =0) fprintf(fp,"Rate %d\n",vid->rate); 

if (vid- > disk) fprintf(rp."Disk\n"); 

if (vid- > gamma) fprintf(rp,"Gainraa\n*); 

fprimflfp/Stan %03d\n" t vid-> start); 

rprmtf(rp, "Length %d\n\vid->size[2]); 

fprintf(rp f "Dimensions %d %d\n",vid->cols,vid->rows); 

swiich(vid->trans.type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; 

case TRANS_Wave: fprintf(rp, "Transform Wavelet %d %d 
%s\n B ,vid- > trans, wave let. space [0], vid- > trans. wavelet.space[l],vid- > trans, wavelet, dim 
?"Yes":"No"); break; 
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} 

fprintf(fp, "Header %d\rT ,vid- > offset); 

fprinrf(fp, "Offsets %d %d\n\vid-> x_offset,vid->y_offset); 

rprintfffp/Size %d %d\n\vid->*ucIO],vid->size[l]); 

fprintf(fp, "Precision VodV , vid- > precision); 

fclose(fp); 

} 

Video CopyHcader(src) 

Video sre; 

{ 

Video dst=(Video)MALLOC(si2eof(VidcoRec)); 
int channel; 

Dprintf("CopyHeader 5fcs\n\src); 

strcpy(dst- > path.src- > path); 

strcpy(dst- > name, sre- > name); 

dst- > type - sre- > type; 

dst-> disk =src-> disk: 

dst- > gamma = sre* > gamma; 

dst- > negative = False; 

dst- > rate = sre- > rate; 

dst- > start =src- > start; 

dst- > size[0] = sre- > size[0]; 

dst- > sizell] =src-> size[l]; 

dst- > size[2] =src- > size [2]; 

dst- > UVsamplefO] » sre- > UVsample[0] ; 

dst- > UVsample[l] =src- > UVsampie[l]; 

dst- > offset »0; 

dst- > cols = sre- > sizefO]; 



cuocTiTinr Qupct /RULF 2B> 
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dst- > rows = src- > size( 1 ); 

dst->x_offset=0; 

dst->y_offsct=0; 

dsi- > trans = src- > trans ; 

dst- > precision = src- > precision; 

for(channd«0;channri < (src- > rype= =M0N0?1 :3):channel + +) 

dsi->dau[channel] = (short ••)MALLOC(src- > size[2]»sizeof(shon *)); 

return(dst); 
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source/Transfonn.c 



Transform video using wavelet transform 

•/ 

^'include "xwavclT 
^include ■Transfo^n.h ,, 
extern short RoundO; 

void DropVideo(w,closure,caUjiata) 

Widget w; 

caddrj closure, cailjlata; 

< 

Video video=global-> videos- > next; 
int frame, channel; 

for(channel =0;channe) < (global- > videos- > rype= = MONO? 1 :(global- > videos- > type 

= YUV?3:4));channel++) 

if (global- > videos- > data[channel]! = NULL) { 

for (frame =0;frame < global- > videos- > size[2];frame+ +) 
if (global- > videos- > dao[channel] [frame] ! = NULL) 

XtFree(global- > videos- > dau[channel][frame]); 

XlFrre(global- > videos- > data (channel]); 

} 

XtFree(global-> videos); 
global- > videos • video; 
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void ChajigePrecision(src,dst. frame, old, new) 



Video sre, dsi; 



Uli 



frame, old, new; 



int channel, i; 

if(src!=dst 1 1 old! = new) { 
int shift = new-old; 

Dprinrf("Changing precision %d to %d for frame %d\n" l old,ncw,frame); 
for (chaimel=0;channel<(sre->t>T)e==MONO?l:3);chaimel + +) { 
int size= Size(STC T channel t O) # Size(src,cbannel f l); 



dst- > daia(chaimel][frame][i] = shift <0?Round(src- > daia[chaimcl][framc][i] ? -sriirt):(shift 
= =0?src- > data|charmel][framej[i]:src- > dau[channel][framc][i] < < shift); 



for(i"»0;i<si2e;i + +) 



void TransformCtrl(w, closure, call_data) 



Widget 



w; 



caddr t 



closure, call data; 



{ 

TransCtrl Ctrl = (TransCtrl)cIosure; 
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Vidco src = ctrl->src, dst = Copy Header(src); 
long i, frame, channel; 

DprintfrTraTisforTnCtrnn''); 

strcpy(dst- > name. Ctrl- > name); 

dst- > trans. type =TRANS_Wave; 

dst- > trans, wavelet. space[0] = ctri- > space[0]; 

dst- > trans, wavelet. space[l] =ctrl- > space[l]; 

dst- > trans, wavelet. dim = Ctrl- > dim; 

dst- > precision = Ctrl- > precision; 

strcpy(dst- > filcs,dst- > name); 

if (dst- > disk) SaveHeaderfdst); 

if (src- > trans. type! =TRANS_Wave) { 

src- > trans . type ■ TRANSJVave ; 

src- > trans . wavelet, space [0] « 0; 

src- > trans. wavelet.space[l] =0; 

} 

if (src->tians.wavelet.spacclO]!=dst->trans.wavelet.space[0] 1 1 

src- > trans.wavelet.space[l] ! =dst- > trans.wavclet.space(l]) 
for<frame=0;n^e<dst->si2eI2];frame++) { 

int 

maxj>rccision= src- > precision > dst- > prtcision?src- > precision: dst- > precision; 

Dprintf( •Processing frame %d\n", frame); 
NewFrame(dst, frame); 
GctFramc(STC, frame); 

(^gePrecision(src4st.frame,src- > prtcisionjnaxj>recision); 
for (channel=0;channel < (src- > typc= =MONO?l :3);channel+ +) 



oct src = src- > trans . wa vel et . space[channe) = = 0?0 : 1 ] , 
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oct dsi=dst->irans.wavclct.spacc|channel = =0?0:l] 1 
si2£(2] = {Si2e(dst,channel.0).Size(dst. channel, 1)}; 

if (oct_src!=oct_dst) 
Convoive(dst- > data (channel] (frame]. Ctrl- > dim,size,oct_srt,oct_dst): 

} 

ChangePrecision(dst,dst, frame, max precision, dst- > precision); 

SaveFrame(dsi f fraroe); 

FreeFrame(dst,frame); 

FrteFrame(src,frarne); 

} 

if (sre- > trans, wavelet. space[0] *= =0 &l& sre- > trans, wa velet. space[l] = =0) 

sre- > trans . type = TRANS_None ; 

if (dst- > trans. wavelet. spacc[0] = =0 Sl& dst- > trans. wavelet.space[l] = =0) { 
dst- > trans . type = TRANS_None; 
if (dst- > disk) SaveHeader(dst); 

} 

dst- > next - global- > videos; 
global- > videos =dst; 

} 

void Traiisrype(w, closure, call^data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Video vid=(Video)closure; 

if (vid-> trans. wavelet.space(0]= =0 && vid-> trans. wavelet.space[l] = =0) 
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v id- > trans . type = TRANS jNone: 



void BatchTransCtrl(w,closure,calI_daia) 



Widgci 



w; 



cad or t 



closure, call data; 



TransCtrl Ctrl = (TransCtrl)closurc; 

if (Ctrl- > sre = » NULL) Ctrl- > src = Find Video(ctrl- > srcjiame, global- > videos); 
if (Ctrl- > src- > trans, type = =TRANS_Wave) 
Ctrl- > dim = Ctrl- > src- > trans, wavelet, dim; 
TransfonnCtrl(w t c]osurc,caJl_data); 



TransCtrl Ctrl = (TrarjsCul)MALLOC(si2eof(TransCtrlRec)); 

strcpy(ctrl- > src_name f namc); 
strcpy(ctrl- > name, name); 
Ctrl- > dim = False; 
Dprinrf("Transfonn\n"); 
renxm(ctrl); 



} 



TransCtrl 



InitTransCtrl(name) 



String name; 



^define TRANS JCON5 16 
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void Traiisfonn(w.closure.ca]l_data) 

Widget w; 

caddr t closure, calljiata; 

{ 

Video video = (Video)closure; 

TransCtrl ctrl = InitTransCtrl(video- > name); 

Numlnput spacelnput = (Numliiput)MAlXOC(2*si2eof(NumlnpuiRec)), 

prtclnput = (Numlnput)M ALLOC(sizeof (NumlnputRec)) ; 
Message msg = NewMessage(ctrl- > name,NAME_LEN); 
XtCaJlbackRec destroy_callO = { 

{Free, (caddr j)ctri}, 

{Free . (caddr _t)spacelnput} , 

{Free , (caddr J)preclnput} , 

{ CloseMessage , (caddr J)msg } , 

{NULL,NULL}, 

}; 

Widget parent = FindWidget("frm jransform" ,XtParent(w)), 

shell = ShellWidgei( ,, tnrisfonn\parem.SW - below,NUlX.desTroy_call) t 

form = Format Widget( " transform \ shell) , 
widgetsfTRANSJCONS]; 

Formltem itemsQ ■{ 

{ "trans_canceP, "cancer, 0,0,FW _icon,NULL}, 
{ •trans^confinn", "confirm", 1 t 0 f FW Jcon,NULL}, 
{"trans^utle", "Transform a video" t 2,0,FWJabel,NULL}, 
{ "trans_vid Jab" . "Video Name: " . 0,3, FWJabel .NULL} , 
{"trans_video" f >nJIX,4,3,FWjex^ 

{"trans_dirojab " , •Direction: " ,0,4, FW JabeUNULL} , 
{ w trarojiini\MJLl.,4AFW^n,tf^ 
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{"n^_bii5_int\NUIX.0.6,FW_intcgcr,(String)prtcInput}, 

{"tram_bilS - do^^^l^^rULL,4,6.FW_down,(StJing)precInput}. 

{"trans^biis_up\NUlX,9,6,FW^up,(Siring)precInput}, 

{ B traiis_$pcO_^NUIX,0.8.r^ 

{ n trans_spcOjiown\mJI^ 

{"tirajipc0jip\NTflX,12,8 f FW^^ 

{"traiis_spclJnt\NUlX.O,ll,FW_in^ 

{"traiis_spcljiown\NUl±,4,ll,P^ 

{"trans jpcljip\NUUL4541JW^ 

>; 

XtCallbackRec callbacksfl = { 
{Destroy , (caddr_t)shell} , 
{NULL, NULL}, 
{TransformCtrl,(caddrj)ctrl}, 
{Destroy,(caddrj)shcll}, 
{NULL,NULL}, 

{ChangeYN,(caddrj)&ctrl.>dirn}, {NULL, NULL}, 
{NumIncDcc f (caddrj)prcclnput}, {NULL.NULL}, 
{NumIncDec f (caddrj)prcclBput} t {NULL, NULL}, 
{ NumlncDec , (caddr J)&spacclnput[0] } , {NULL, NULL}, 
{NumIncr>cc f (caddrj)&spacclnputI01} f {NULL.NULL}, 
{NumlncDec . (caddr_i)&5pacclnput[ 1 ] } , {NULL,NULL}, 
{NumIncDcc,(caddrj)&spacclnput[l]}, {NULL,NULL}, 

}; 

DprintfCTransformXn*); 

msg->rows=l; msg- > cols = N AME_LEN; 

Ctrl- >src= video; 

if (video- > trans. type ■ = TRANS JWave) { 

Ctrl- > space[0] = video- > trans, wavelet, space [0]; 
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Ctrl- > spacc[l] = video- > iraiis.w2veiet.space[l]; 
Ctrl- > dini = video- > trans, wavelet.dirn; 
} else { 

ctrl->space[0]=0; ctrl-> space[l]=0; 
Ctrl- > dim = False; 

} 

cirl- > precision^ video- > precision; 

spacelnput[0].fonnat = video->rype==YUV? p Y-Space: %d": "Space: %d"; 
spacelnput[0].max= 100; 
spacelnput[0] .rain =0; 
spaceInput[0].vaJue~&ctrl-> space(0]; 

if (video- >rypc==YUV) { 

spaceInputIl].format« ,f UV-Space: %d"; 
spacelnput[l].max = 100; 
spacelnput[ 1] .min = 0; 
spacelnput[l].value=&ctrl- > spaceflj; 

} 

preclnput- > format = "Precision: %d"; 

preclnput- > max » 16; 

preclnput- > min=0; 

preclnput- > value =&ctrl- > precision; 

FUlForm(form,TRANSJCONS-(video->typc==YUV?0:3)^ 

if (video- > trans.type = =TRANS_Wave) XtSetSensiiive<widgets[6], False); 
XtPopup(sheD f XtGrabExclusive); 

} 



WO 94/23385 



PCT/GB9^0Ot>77 



- 359 - 

source/Update.c 



/* 

Update Image, Info and InfoText from positional information 

•/ 

^include " . ./include/xwave.b" 

#include <varargs.h> 

extern int CompositePixelQ; 

extern int DitherO; 

extern short RoundO; 

extern int ReMapO; 

extern Palette FindPaletteO; 

char •ResizeData(size) 
int size; 

{ 

static char *data-NULL; 
static int data_size=0; 

if (size!=data_size) { 

DprinrfCNew frame memory\n"); 
if (data! « NULL) XtFree(data); 
data = (char *)MALLOC(size); 
data_size«size; 

rerurn(data); 

} 
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Pixmap Updaiclmagc(franic) 

Frame frame; 

{ 

int x. y, i; 

Display »dpy =XtDisplay(global- > toplevel); 
void CvtlndexO. UpdatePoiniO; 

PaJette pal = FindPalene(global- > palettes, frame- > palette); 

Video vid= frame- > video; 

int scrn=XDefaultScreen(dpy) t depth=DisplayPlajies(dpy f scrn), 

size[2]« {Size(vid, frame- > chaimel,0),Size<vid,frame- > channel, 1)}, 
nag si2e[2] = {sizc[0]< < frame- > zoom. size [1]< < frame- > zoom}, 
bpl = (img_size[0] "depth + 7)/8 , new_size = img_size[ 1 ] *bpl f 
space = vid- > trans. wavelet.spacc[vid- > type - - YUV && 
frame- > channel! =0 && frame- > channel! = 3? 1:0]; 

char *data = ResizeData(new_si2e); 

Xlmage 

*imagc=XCreaielmage<dpy .global- > visinfo- > visual, depm.ZPixmap^O^data^g.sizelOhi 

mg_size[l],8,bpl); 
Pixmap 

pixmap=XCreatePixmap(dpy t DefauliRootWindow(dpy),im^ 
Dprintff'UpdatelmageVD"); 

if (global- > levels ==2 && frame- > channel « 3) frame- > channel =0; 
for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int data_x=x, data_y»y, off_x, offj, oct; 

if (vid- > trans. type = =TRANS_Wave) 
Cvtlndex(x,y,size[0],size[l],space,&^^ 

for(off_x = 0;offx < 1< < frame- > zoom;off_x + +) 

for(ofTy =0;off_y < 1< < frame- > zoom:off_y+ +) { 
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int img_x=off_x+(x< < frame- > zoom), 
img_y=off_y+(y< < frame- > zoom), 

pu=CompositePixel(frame,data - x,daiaj',img_x.img_y); 

XPutPucl(iinage,img.x,img^,ReMap(pix t global- > levels,pal)); 

} 

} 

XPutInage(dpy f pix^ 

if (frame- > poim.switcfa- -True) UpdatePoim(dpy, frame ,pixmap); 

XiFree(image); 
mum(pixmap); 

> 

void Cvitodex(x,y f nax_x,maxjr f oct,rct_x,itijr > ret - oct) 
im x. y. max.x, max_y. oct, *mx. Tetjr, *ret_oct; 
{ 

Boolean hgx=x> =(maxjc> > 1), hgy=y > =<max_v> > 1); 

*ret_x-hgx?x-(maxjc> > I):*; 
*ret - y=hgy?y-(maxjr> > l):y; 
if <!hgx &A !hgy && oct> 1) { 

Cvdndex(Tet - x.*m^.max.x> > Umax - y> > l,oct-l,m_x^t^ra_oct); 
♦rei_x= *ret_x< <1; 
♦ret_y= *retjr<<l; 
»ret_oct+«l; 

}else{ 
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•ret_x = (Tet_x< < l) + hgx: 
•rtt - y=(*ret_y< < I)+hgy; 
*rct_oct = bgx ! | hgy?0:l; 

} 

} 



void Updatelnfo(frame) 
Frame frame; 



Message msg = frame- > msg; 
Video vid = frame- > video; 

int *1ocd = frame- > point- > location, posn[2]«{locn[0]Jocn[l]} f 
channel = 3= = frame- > channel?0: frame- > channel, 
width = S ize(vid , channel t 0) ; 

short *data = vid- > data [channel] [frame- > frame); 



msg->info.ptr[0] = , \0*; 

msg- > info, length »0; 

if (vid- > type ==YUV&& channel! =0) { 

posn[0] =posn[0] > > vid- > UVsampic[0]; 

posn[l] =posn[l] > > vid-> UVsample[l]; 

} 

if (vid- > trans.type! - TRANS_Wave) 

Mprmtf(msg/Poinl : x- %03d y« %Q3d t- %03d 
c= %4dMocn[0] Jocn[l] .frame- > frame + vid- > stan,dau[posn[0]+Sizc(vid t channel f O)*po 

sn[l]]); 

else { 

int octs = vid- > trans, wave let. spacc[ vid- > rype= = YUV &&. 
channel! =0?1:0], 

X, Y, oct, sub, 
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blkDC[2] = {(posn(0]> >octs)&-2,(posn[l]> >ocis)&-2}, 

offDC[2] = {(posn[0]> >octs)&l,(posn[l]> >ocis)&1}; 



MpriDtf(msg, "Point : f= %03d x = %03d 
y= %03d\n", frame- > frame+vid- > sian,iocn(0],locnll]); 

Mprintfdnsg/Low pass: x=%03d y- %03d\n\blkDC[0],blkDC[l]); 
for(Y=0;Y<2;Y + +) { 

for(X=0;X<2;X++) 

Mprintf(msg/%4d%c%dau[Access(blkIX:[0]+X 

DC[0]&&Y==offDCll]? , * , : ,, ); 

Mprintf(msg/\n"); 

} 

for<oct = octs ; oct > 0;oct-) { 

im blk(2] = {(posn[0] > > oct)&-2,(posn[l] > > oci)&-2} t 

of{[2] = {(posn[0] > > oct)&l .(posnfl] > > oct)&l } ; 

Mprinrf(msg/Oct : %d\n\oct); 
for(Y«0;Y<2;Y++){ 

for{sub=];sub<4;sub++) { 
foi<X=0;X<2;X + +) { 

Mprimf(msg/*4d%^ 
ft* V—oHM?'":' *): 

} 

if (sub < 3) Mprinrf (msg, " "); 

} 

if (oct!=0 1 1 Y=*0) Mprinrf(msg,"\n"); 

} 

} 

} 
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Mflush(msg); 

} 

/• Function Name: CrossHair- 

• Description: Draws cross-hair on pixmap 
Arguments: dpy - Xserver display 

• pixmap - pixmap to draw on 

• gc - GC to draw with 

x_off, y_off - offset into pixmap 

• width, height - size of box containing cross-hair 

• x, y - coordinates within box 

• zoom - scaling factor 

• Returns: alters pixmap. 
•/ 

void CrossHairtdpy^ixmap.gcx^off^^ff^width.height.x.y^oom) 

Display *dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, yjrff, width, height, x t y, zoom; 
{ 

int xtra = Shift (1 ,zoom); 

x_off= Shift(x_off,zoom); 
y_off = Shift(y_off .zoom); 
width = Shift(width t zoom); 
height = Shift(beigm\zoom); 
x=*Shift(x.zoom); 
y=Shifi(y.zoom); 



ci lorrm rrc cuerr (pi n c 
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XFiimccungle(dpy.pixinap,gc,x4x_off+xtra/2 1 y^off.l,y);/* North hair */ 

XFUmcct^glc(dp>\pixinap.gc^offj+y^off+xD^2.xJ);/ > West hair •/ 

XFUlRectangle(dpy,pixmap.gc,x + xj>ff+^ 

South hair */ 

XFillRectangle(dpyj)ixmap,gc 1 x+^^ 

East hair •/ 

} 

/* Function Name: UpdaiePoint 

* Description: Draws cross-hair on image at frame- > location 

* Arguments: dpy - X server display 

* frame - Frame supplying drawing parameters 

* pixmap - X pixmap to draw on 

* Returns: alters pixmap. 
*/ 

void UpdatePoint(dpy,frame,pixmap) 

Display *dpy; 
Frame frame; 
Pixmap pixmap; 

{ 

unsigned long gcmasJc; 
XGCVahies gcvals; 
GC gc; 

Video vid«frame-> video; 

int posn[2] = {frame- > point- > locationlO], frame- > point- > location! 1]}, 
channel =3 = = frame- > channel?0: frame- > channel; 



gcvals. function = GXequiv; 
gemask = GCFunction; 
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gc vals .foreground = 127; 

gcmask = gcmask| |GCForegTOund; 

gc = XCreateGCfdpy t pixmap,gcmask,&gcvals); 

if (vid- > type = = YUV && channel! =0) { 

posn[0] = posn[0]> > vid->UVsample[0]; 

posn[l]=posn[l]> > vid->UVsampicfl]; 

} 

if (vid- > trans. rype!=TRANS_Wave) { 

CrossHair(dpy,pixmap,gcA0,Si2e(vid,cr^ 
me- > zoom); 
} else { 

int ocis = vid- > trans, wave let. spaccf vid- > type = =YUV &l& 
channel! =0?1:0], oct, 

si2e[2] = {Si2e(vid t channel,0) 1 Si2e(vid t channel f l)}; 

Cro$sHaiKdpy.pamap,gc,OAsizc[0],si^ 

for(oct=l;oct< =octs;oct++) { 

CrossHair(dpy,pixniap t gc,siz£[0]A^ 

CrossHair(dpy f pixniap,gcAsize[l] f $i2e[0^ 

CrossHair(dpyj>ixiiiap,gc,si^ 

); 

} 

} 

XFreeGC(dpy.gc); 

} 
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source/Video2.c 



/• 

Video callback routines for Listing, Loading 



^include "../inclucWxwave.h" 

^include v^uKlude/ImageHeader.ir 

^include " . ./include/DTheader.h" 

^include "Video.h" 

^include <sys/time.h> 

extern void EraseFrameO; 

extern void CvtlndexQ; 



void SonListOistno) 



String listO; 
int no; 

{ 

int i, j, k; 



if (no>l) for(i=l;i<no;i++) for(j=0y <ij++) { 
k=0; 

while(list[i][k]==Iist[j]M &u& list[i]Dc]! « '\0* && UnQ][k]!*°\0*) k++; 
if(list[i]Ik]<listU][k]){ 

String spare =list[Q; 



list[i>listffl; 
list[j]= spare; 

} 
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} 

} 

Siring *ReadDircctory(dirj)ath.cxtcnsion) 
String dir_path, extension; 



D1R •dirp, •opcndirO; 

struct dirent Mp, *readdir(); 

static String *fileList=NULL, file; 

int couni=0, i; 

char pathtSTRLEN]; 



Dprintf("ReadDircctory for %s extension^", extension); 

if (fileList!=NULL) { 

for(i = 0;NULL! = filcList(i] ;i + + ) free(fileList[i]); 

free(fileList); 

} 

fi]eList = (String ^MAlXOCfsteofCString *) # 300); 
sprintf(path, " %s%s\0\ global- > horoe,dirj>ath); 
dirp « opendir(patb); 

for (dp = rtaddir(dirp);dp!=NULL && couni<299;dp = readdir(dirp)) { 
int length=strlen(dp- > d^name); 



if (length > =strlen(extension)) 

if (!strcxnp(dp->dj>ame+ki^ { 
DprintffFound %s in dir\n\dp->d_narne); 
fileList[count]=(char •)MALLOC0ength+l); 
strncpy(fileList(couni],dp. > djiame, length-strlen(extension)); 

couni+ = l; 
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} 

rilcList[coum]=NULL; 
SonList(fileList.count); 
closcdir(diip); 
rerurn(fileList); 

} 

int Shift(value. shift) 
im value, shift; 

{ 

if (shift = =0) return value; 

else if (shift <0) retunj(value > > -shift); 

else return(vaJue< < shift); 

} 

int Si2e(video,channel f dimcnsion) 
Video video; 

int channel, dimension; 

{ 

if (video- > type ==YUV && dimension! =2 && channel! =0 && channel! - 3) 
return(video- > size[dimension] > > video- > UVsample [dimension]); 
else renarn(video->sizetdiinension]); 

} 

int Address2(video,channel,x f y) 

Video video; 

int channel, x, y; 



SUBSTITUTE SHEET (RULE 26) 
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{ 

if (video- > rypc = = YUV channel! =0 && channel! =3) 
rerum(x + Size(video,chanDel t O) > y); 

else return(x + video->size[0] s y); 

} 

int Address(video.ch2nnel,x,y) 

Video video; 

int channel, x, y; 

{ 

if (video- > type -= YUV && channel! =0 Sl& channel! = 3) 
remni((x> > video- > UVsampIe[0])+ Si2e(video, channel t 0)*(y> > video- >UVsample[l]) 

); 

else retura(x+video->si2e[0]*y); 

} 

String •VideoListO 
{ 

Dp^intf( ,, VideoList\n ,, ); 
returnCReadDirecToryCVlD^Dm, VID_EXT)) ; 

} 

String *KJicsLisiO 
{ 

Dprintf ( " KlicsListXn " ) ; 

rernrn(ReadDii^tory(KUCS^DIR t IOJCS^E?CT)); 

} 
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String "KlicsListSAO 

{ 

DprintfrKJicsListSA\jf); 

rtwm(RcadDirectoryflaJCS_SA.DlR,KUCSJA^EXT)); 

} 

String •VideoCurreniListO 
{ 

static String videoList[300); 
Video video = global- > videos; 
ixxt count =0; 

Dprintf("VideoCurTeniList\ii"); 
while (video! -NULL) { 

if (count = = 300) Dprintf("VideoCurTentList: static size exceeded\n"); 

videoListfcouni] = video- > name; 
video = video- > next; 
count* = 1; 

} 

videoList[count] - NULL; 
SonList(videoList, count); 
return(videoList); 



String *VideoYUVUstO 
{ 

static String vide oList [300]; 
Video video=global-> videos; 
int count =0; 
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Dprinif("VidcoCurTcniList\n M ); 
while (video! = NULL) { 

if (count==300) DprintfCVideoYUVList; static sue exceeded\n M ); 

if (video- > type = = YUV) videoList(coum + + J = video- > name; 

video=video->next; 

} 

videoList [count] = NULL; 
SonUst(videoList,count); 
return(videoList); 

} 

String 'VideoDropListO 
{ 

static String vidcoList[300]; 
Video video" global- > videos; 
int count =0; 
Boolean VideoHasFrame(); 



Dprintf ( " VideoDropListVn " ) ; 
while (video! = NULL) { 

if (False = = VidcoHasFrame(video,global-> frames)) { 

videoList [count] = video- > name; 

count + = 1; 

}; 

video = video- > next; 

} 

videoListfcount] = NULL; 
SortList(videoList t count); 
return(videoList); 
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Boolean VideoHasFrame(video. frame) 

Video video; 
Frame frame; 

{ 

if (frame == NULL) retum(False); 

else if (frame- > video- ■ video) return(True); 

else rerum(VideoHasFramc(video,frame- > next)); 

} 

void VideoLoad(w,closure,call_data) 

Widget w; 

caddr_t closure, calljiata; 

{ . 

Video vid=(Video)MALLOC(si2cof(VideoRec)); 
XawListReturnStruct *name = (XawUstRetumSmia *)call_daia; 
int frame, channel; 

DprintffVideoLoad % s\n", name- > string); 
strcpy(vid- > name, name- > string); 
strcpy(vid- > Mies, name- > string); 
vid- > next = global- > videos; 
global- > videos = vid; 
vid- > rate =30; 

Parse(VTD^DIR,name- > string,VTD_EXT); 

for (channel =0;cbannel < (vid- > rypc= = MONO? 1:3) ;channel+ +) 

vid- >data{channel]= (short **)MALLOC(si2eof(short *)«vid->size[2]); 
if (!vid->disk) for(frame=0;frame<vid->si2e[2];frame + +) 
GetFramc( vid .frame) ; 
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Dprintf("VideoLoad tenninaiedXrT); 

if (global- > batch = = NULL) InitFrarneiw. closure. cailjiata); 



void VideoSave(w,closure,calljiaia) 

Widget w; 

caddr t closure, caJljiata; 



{ 



Video video; 

XawLisiReturnStruct ^c = (XawLisiReturnStnict *)call_data; 
int frame; 

video « Find Video(name- > string .global- > videos); 

if (video- > files[0] - - *\(T ) strcpy(video- > files,name- > string); 

SaveHeadcr( video); 

for (frame =0;rrame< video- >siieI2];rrame++) { 
Boolean disk = video- > disk; 

GetFraxnc(video,frame); 
video- >disk=True; 
SaveFrame(video,frame); 
video- > disk « disk; 
FreeFrame(video,fiame); 

} 

DprintfCVideoSave le^ni^iaIed\n ,, ); 



void VideoDTSave(w t closure,ca]ljlata) 



Widget w; 



WO 94/23385 



PCT/CB94/00677 



- 375 - 

caddr t closure. call_data; 

{ 

Video video; 

FILE *fp, •fopenO; 

XawListRerurnStruct *name = (XawListRerunlSiruct •Jcalljlata; 

char file_name [STRLEN] , wholeJrame[5 1 2] [5 12] ; 

int frame, i. x, y, offset^]; 

DTbeader 
headerH"DT-IMAGE\l,4 t l,2/\^ 
,2},"Vxwave generated image",""}; 

Dprinrf("VidcoDTSave %s\n",namc-> string); 
video « Find Video(name- > string, global- > videos); 

sprinrf(filejiame," %s%s/%s/%s%s\0\global- > home, IMAGE_DIR, video- > path, video- 
> files, ".img"); 

offsetfOJ =(512-video- > size[0])/2; 

offset[l] =(512-video- > size[l])/2; 

offset[0] =offsctI0] < 0?0:offset[0]; 

offsct[l]=offset[l] <0?0:offset[l]; 

fp = fopen(file_name, " w"); 

fwrite(&header,l ,$izeof(DTheader),rp); 

GetFrame(video,0); 

for(y=0;y<512;y++)for<x=0;x<512;x++) { 
int X, Y, oct; 

if (y<offset[l] II x<offset[0] || y-offset[l]> = video- >size[l] |j 
x-offsci[0] > = video- > size[0]) whole_frame[y][x] =0; 
else { 

if (video- > trans. type = =TRANS_Wave) { 
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CvtIndex(x-offset[0],y-offset(l], video- > si2e[0), video- >size[l], video- > trans. wavelet. spa 
ce[0],&X.&Y.&oct); 

whole_frame[y]|x] = I28 + Round(video- > dau[0][0][Y 'video- > size[0] +X]*(oct= = video 
- > trans, wavelet. space[0]?l :4),video- > precision); 

}else{ 

X = x-offset[0]; Y=y-offsct[l]; 

whole_frame[y][x] = 128-rRound(video- > daia(0][0][Y*video- > size [0] + X], video- > preci 
sion); 

} 

} 

} 

FreeFramc(vidco t O); 

fwrixe( whole_frame , 1 ,5 1 2*5 12 ,fp); 

fclose(fp); 

} 

void VideoXimSave(w,closure,calljiata) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video; 

FILE *fp, *fopcnO; 

XawListReturnStruct *name = (XawListReturnStruct *)call_daia; 
char file_name[STRLEN], *whole_fraine; 
int frame, channel, i t x, y; 
ImageHeader header; 

Dprintf("VideoXimSavc %s\n B ,name-> string); 
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video = Find Video(name- > string .global- > videos); 

whole_frame = (chaj *)MALLOC( video- > size[0] *v:deo- > sizcfl]); 

if (video- > files[0] = = '\0') strcpy(video- > files. name- > siring); 

sprinif(filejiame. " 7c $%s//e$/%s%s\(r. global- > home JMAGE_DIR, video- > path.video- 
> files, \xim"); 

fp = fopen( file_name, " w " ) ; 

sprinrf (header . file_version, " % 8d p ,IMAGE_ VERSION) ; 
sprinrf(header.beader_size, " %8d\1024); 
sprintf(header.image_widih/%8d". video- > sizefO]); 
sprintf(header.image^height/7c8d".video- > size[l]); 
sprintf(header.nura_colors t " %8d\256); 

sprmtf(header.num_channels, " %8d",video- > type « MONO? 1:3); 
sprintfOieader.numjjicmres, " %8d\video- > size[2]); 
sprintffoeader.aJphajrhanneh" %4d\0); 
sprintf (header, mnlength, " %4d\0); 
sprinrf(header.auihor, * %48s" , "xwave"); 
s?rimf(header.date, " %32s" , "Now'); 
sprinif (beader.program, " % 1 6s" , " x wave "); 
for(i«0;i<256;i + +) { 

header. c_map[i][0] = (unsigned char)i; 

header.c_map[i][l]==(unsigned chai)i; 

header. c_map[i][2]= (unsigned chax)i; 

} 

fwriie(&header, l f si2eof(lmageHeader),rp); 

for (frame = video- >start;frame< video- > start* video- > size[21;rrame+ +) { 
GetFx^e( video, frame-video- > start); 

for(channel = 0;channel < (video- > type = = MON071 :3);channcl+ +) { 
for(x =0;x < video- > sizc[0];x + +) 

forty =0;y < video- > size[l];y + +) 

whole frame [x+ video- > sizelO]*y] = itc(video- > daiafchannel] [frame-video- > start][Addre 
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ss( video. channel. x ,y)] > > video- > precision); 

fu'riie(whole_frame, sizeof(char), video- > size (()]• video- >size[l],fp); 

} 

FreeFrame(vidco. frame-video- > stan); 

) 

fclose(fp); 

XiFree(whole_frame); 

} 

void VideoMacSave(w,closurc.call_daia) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp. •fopcnO; 

XawListRerumStruct *name = OCa wLisiReturnStruct *)call_data; 
char filejiame[STRLEN], •whole_frame; 
int frame, channel, i, x f y; 

DprintfCVidcoMacSave %s\n\name« > string); 

video = Find Video(name- > string .global- > videos); 

if (video- > files[0] = = '\0 f ) sucpy(video- > files, name- > string); 

sprmrf(file_name, " %s %$/7cs/%$%$\0 m , global- > home. IMAGEJDIR, video- > path,video- 
> files, ".mac"); 

fp = fopcn(filc^name t " w"); 

whole_ frame = (char •)MALLOC(video- > sizefl]* video- > size[0]*3); 
forf frame =0; frame < video- >size[2}:frame++) { 
int size = video- > sizef 0)*video- > size[ 1 J ; 
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GetFrame(video.fraine); 

fortchannel = 0;channel < (video- > type = = MONO?1 :3):channel+ + ) 
for(x = 0;x < video- > size [0] ;x + + ) 

f 0r (y ■ 0;y < video- > size[ 1 j ;y + + ) 

whole frame(<x + video- > size{0]*y)*3 + channel] = iic(video- > data(channel](frame][ Addre 
ss(video.channeU.y)] > > video- > precision); 

rwriie(whole_frame, 1 ,3 *size, fp) ; 

FrecFrame(video, frame); 

} 

fclose(fp); 

XtFree(wbole_frame); 

} 

void VideoHexSavc(w,c]osurc,caIl_data) 

Widget w; 

caddr t closure, call_data; 

{ 

Video video; 

FILE *fp, *fopcnO; 

XawLisiRemrnSmict *name = (XawlistReruniS tract *)call_data; 
char file_name[STRLEN]; 
ini frame, channel, i; 

Dprintff VideoHexSave %s\n" .name- > string); 

video = FindVideo(naine- > string, global- > videos); 

if (video- > files[0] = = f \0') strcpy( video- > files.name- > string); 

sprintf(file jiame. ■ %s %sl %st %s%s\0 m .global- > home ,IMAGE_DIR,video- > path, video- 
> files, ".h"); 



SUBSTITUTE SHEET (RULE 26) 



WO 94/233*5 



PCT/GB94/00677 



• 380 - 

fps* fopcn( filc^namc. "w"); 

for<frarne=0;fraine < (video- > size(2] > 2?2:video- > s ize(2]); framed +) { 
int size = video- > size( 1 ] "video- > $ize[0] ; 

GeiFrame( video, frame); . 

fprintfffp/char 
7cs%df7cd] = {\n\name.>string[strlen(ram^ 

for(i= s O;i<size;i + + ) 

19r\n':' '); 

fprintfCrp/VDj-An"); 
FrecFrame(video, frame); 

} 

fclose(fp); 

} 

^define AB_WIDTH 1440 
^define AB_HHGHT 486 

void VidcoAbckusSave(w,closure,calljiata) 

Widget w; 

caddr t closure, calljiata; 



AbekusCirl Ctrl = (AbekusCtrl)closure; 
FILE *fp, •fopenO: 

char fUejiamclSTRLEN] , *data - (char 
•)MALL0C(AB - W1DTH* AB^HEIGHT) , zero=itc(0); 
int frame, channel, i, x t y, length =0; 
Video vidsl4]; 
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Dp^intf^Vi^koAbekusSave\n ,, ); 
for(i=0;i<4;i + +) 

if (Ctrl- > names[i] ! = NULL) { 

vids[i] -FindVideo(ctrl- > names [i], global- > videos); 
length^ Icngth> vids(i]- > size[2]?lenglh:vids[i]- > size[2]; 
} else vids[i] = NULL; 
for(frame=0;frame<lengm;frame++) { 

sprintf (file_name, " %d .yuv\0" f frame + 1 ) ; 
fp = fopen(file_name, ' w"); 
for(i=0;i<4;i++) GeiFrame(vids[i], frame); 
for(y =0;y < AB_HEIGHT;y+ +) 

for(x=0;x<AB_WIDTH;x+-f) { 

im 

i = (x < AB_WTDTH/2?0: 1 ) + (y < AB_HHGHT/2?0:2) f 

Y«y< AB_HBGHT/2?y:y-AB_HJEJGHT/2, 
X=(x < AB_WIDTH/2?x :x- ABJVTDTH/2)/2 , 
channel«((x&l)« = l)?0:((X&l)«=0)?l:2; 

if (vids[i]-> rypc = = MONO && channel! =0 1 1 
X> =vids[i)->si2e[0] || Y > = vids[i]- > size[l]) data[x +y*AB_WIDTH] =zero; 

else 

daia[x +y *AB_ WIDTH] = iic(vids[i]- > daia[chamiel][lTame][Address(vids[i],cnannel t X t Y)] 
> > vids[i]- > precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i] .frame); 
EraseFrame(vids[i], frame); 

) 

fwrite(data,l ,AB_WIDTH*AB_HHGHT.fp); 
fclose(fp); 

} 

} 
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void VideoDrop{w,closure,calljiata) 

Widget w; 

caddrj closure, call_data; 

{ 

Video * videos = &global- > videos, video; 
XawLisiRetaraStruct *name = (XawListRerurnStruct *)call_data; 
int channel, frame; 

DprintffVideoDrop %s\n\name-> string); 
video = Find Video(name- > string ,g3obaJ- > videos) ; 

while (* videos ! = video && *videos! = NULL) videos = &((* videos)- > next); 
if (»videos!=NULL) { 

♦videos =(*videos)- > next; 

for(channel =0;channel < (video- > type = = MONO?l :3);channel + +) 
if (video- > data [channel] ! = NULL) { 

for(frame=0; frame < video- >size[2]; frame + +) 
if (video- > data[channel][frame] ! = NULL) 
XtFree(video- > data(channel] [frame]); 

XtFree(video- > data[channel]); 

} 

XtFree(video); 

} 

} 

/• Obsolete 

void VideoDiff(w,closure,caJ]_data) 

Widget w; 

caddrj closure, caJljiata; 

{ 
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XawListRetumStruct *name = (XawListReturaSo-uct *)call data; 

Video src = FiDdVideo(name-> string, globaJ-> videos), dst=CopyHeader(src); 
int frame, channel, i; 

printf("VideoDiff %s\n\name-> string); 
spriDtf(dst- > name, ' %s.diA0",src- > name); 
for(frame=0;frame<src->si2e[2];frame++) { 

GetFrame(src , frame); 

NewFramc(dst, frame); 

for(channel==0;channel < (video- > rype= =MONO?l :3);channel + +) 
for(i=0;i < sre- > si2e[l]*src- > size[0];i+ +) 

dst->data[channel][frame][i]«src- > data[chajinelj[frame][i]>(frame«= -0?0:src- > datafch 
annel][frame-l][i]); 

SaveFrame(dst, frame) ; 

Free Frarae(dst , frame) ; 

if (frame > 0) FreeFrame(src, frame- 1); 

} 

FreeFrame(dst,src- > size[2]-l); 
dst- > next = global- > videos; 
global- > videos =dst; 

} 

♦/ 

void VideoClean(w,closure > call - data) 

Widget w; 

caddr_t closure, caJ]_data; 

{ 

Video *videos=&global-> videos, video; 
int channel, frame; 
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Dprinif("VideoClcan\n"); 
whileCvidcos! = NULL) { 
video = *videos; 

if (False = =VideoHasFrame(video, global- > frames)) { 
DprimffErasing video: %s\n",video-> name); 

for(charmel=0;channel< (video- > type = = MONO?l:3); channel + +) 

if (video- > data[channel]! = NULL) { 

for(frame=0;frame< video- > si2e[2];frame+-f ) 
if (video- > data [channel] [frame] ! = NULL) 

XiFree(video- > data[channel][frame]); 

XiFree(video- > data [channel]); 

} 

♦videos = video- > next; 
XiFree(video); 
} else videos =&(*videos)-> next; 

} 

) 

rypedef struct { 

Frame frame; 

Xtlntervalld id; 

unsigned long interval; 

long msec, shown, average; 

Pixmap *movie; 

int fno, old_rao; 
} MovieArgRec, *MovieArg; 

void Projector(client_data f id) 

XlPointer cliem_data; 
Xtlntervalld *id; 
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MovieArg movieArg = (Movie Aig)client_da la; 

Display *dpy = XtDisplay(global- > toplevel); 

struct timevaJ tp; 

struct timezone tzp; 

long newjnsec; 

int scrn=XDcfaultScreen(dpy); 



movieArg- > id = XtAppAddTimeOut(globaJ- > appjron.movieArg- > intervaJ, Projector, mo 

vieArg); 

gettrmeofday(&tp,&tzp); 
Dcw_mscc=tp.rv_sec*1000+tp.tv_usec/1000; 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average*movieArg- > shown +new_msec -movie Arg- 

> rasec)/(movieArg- > shown + 1); 

movieArg- > shown + + ; 

} 

movieArg- > msec = newjmscc; 

XCopyArea(dpy .movieArg- > movie [movieArg- > fno] t XtWindow(movieArg- > frame- > i 
mage^widget) t DefauJtGC(dpy,scrn) l O l O t movieArg- > frame- > video- > siz*lO] t movieArg- 

> frame- > video- > si2e[l],0 t 0); 

movieArg- >fno= movieArg- >fno== movieArg- > frame- > video- > size[2]- 1 ?0:movie Ar 

g->rao+l; 

} 

void StopMovie(w f closure t calljlata) 
Widget w; 
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caddr t closure, call_data; 
{ 

Movie Arg movieArg = (Movie Argjclosurc; 
Display •dpy=XiDisplay(global- > toplevel); 
int i; 
Arg args[l]; 

XtRemoveTimeOut(movieArg- > id); 

DprinifCMovie showed %d frames at an average of %\ 
fps\n" .movieArg- > shown, 1000.0/(float)movieArg- > average); 

for(i =0;i < movieArg- > frame- > video- > size[2];i + +) 
XFrecPixmap(dpy t movieArg- > movie[iJ); 

XtFrec (movieArg- > movie); 

XiSeiArg(args[0],XihTbiimap,lJpdateImage<movieArg- > frame)); 
XtSetVaJues(movieArg- > frame- > imagc_widget,args,ONE); 
XSynchroni2e(dpy,False); 

} 

^define MOVIEJCONS 1 

void Movie(w,closure,calljiata) 

Widget w; 

caddr J closure, calljiata; 

{ 

Video video=((Frame)closure)-> video; 

MovieArg movieArg = (Movie Arg)MALLOC(si2eof (Mo vie ArgRec)); 
Widget shell =ShellWidget( "movie %XtParcnt(w),SW_over l NUIi, NULL), 
form = Format Widget( "movie^fonn " , shell), 
widgets[MOVIEJCONS]; 
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Display -dpy = XtDisplay(globai-> lopicvcl); 

FormJtem iiems[] = { 

{ "movie_stop " , "stop" ,0,0,FW_icon, NULL} , 

}; 

XiCallbackRec callbacks!] = { 

{StopMovic,(caddrj)movieArg}, 
{Frcc,(caddrj)movieArg} f 
{Destroy,(caddr_t)shell}, 
{NULL,NULL}, 

}; 

Lnt i: 

XGCValucs values; 
GC gc; 

DprinrffMovieNn*); 

FillForra(fonn t MOVIEJCONS,iicms,widgcis f callbacks); 
XtPopup(shclI,XtGrabExcIusivc); 

vaJucs .foreground = 255 ; 
values .background =0; 

gc=XrGctGC(XtPajem(w),GCForcground | GCBackground.&values); 
movie Arg- > frame = (Frame )closure; 

movieArg- > movie = (Pixmap *)MALLOC(video- > size[2] *sizeof(Pi*map)); 
movieArg- > old_fno «= movieArg- > frame- > frame; 
for(i=0;i<video->si2e[2];i++) { 
char fnoISTRLEN]; 

sprinrf(fho 1 "%03d\0 w > i+video-> start); 
movieArg- > frame- > frame =i; 
GelFrame(video,i); 

movieArg- > movie[i] = Updaielmage(rnovie Arg- > frame) ; 
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XDrawlmageSmng(dpy,movieArg- > rnovie[i],gc, video- > size[0]-50. 10.fno,3); 

XCopyArcafdpy .movieArg- > movief i],XtWindow(movieArg- > frame- > image_widget).D 
efaultGC(dpy,0),0,0,video- > size[0], video- > size[l],0,0); 

movicArg- > frame- > frame = mo vie Arg- > old_fno; 

FreeFrame(video t i); 

} 

XtDestroyGQgc); 

movieArg- >fno=0; 

movie Arg- > msec = 0; 

movie Arg- > shown - 0; 

movicArg- > average=0; 

movicArg- > interval = 1000/ video- > rate; 

movie Arg- > id- XtAppAddTimeOut(global- > app_con,movieArg- > mterval,Projector,mo 

vieArg); 

XSy nchronize(dpy , True); 

} 

void Compare(w,closure,cail_d2ta) 

Widget w; 

caddr_t closure, call_data; 

{ 

XawListRcturnStruct *namc=(XawListRetuniStnict *)call_data; 
Video src=(Video)closurt, dst=FiiKlVideo(name-> string, global- > videos); 
int channels = sre- > type = = MONO ! | dst- > type = - MONO? 1 :3 , channel, 
values =0, x, y, 

frames ==src- > si2e[2) > dst- > size[2]?dst- > si2e[2]:src- > size[2], 

frame; 
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double mse; 

Message msg = NewMessage(NULL,400); 
XtCallbackRec caJlbacks[] = { 

{CloseMessage,(caddrj)msg}, {NULL,NULL}, 

}; 

msg->TOws = frames>5?10:2*framcs; msg- > cols =40; 
if (global- > batch == NULL) 
MessageWiDdow(FindWidgeK"ta^ 

foi(frame=0;frame<frames;frame++) { 

Boolean srep = sre- > precision > dst- > precision; 

int erT_sqr=0, 

precision=srcp?src- > precision-dst- > prccision:dst- > precision-src- > precision; 

Mprmtftmsg, "Compare: %s%03d and 
%s %03d\n" ,src- > name,src- > start + frame, dst- > name, dst- > starts frame); 
GctFrame(STC.frame); 
GelFrame(dst f fran)e); 

for(channeI=0;channel<channels;channel++) { 

values + = Size(src- > size[l) > dst- > sizell]?fct:src,channe! t l)*Size(sic- > sizelO] > dst- > s 
ize[0]?dst:src t channel,0); 

f 0r (y =0;y < Size(sn> > sizc[l]> dst- > si2c[l]?dst:src .channel, l);y + +) 

for(x =0;x < Si2e(src- > size[0] > dst- > sizelO]?dst:src,cnannel,0);x+ +) { 

int 

err = (sre- > data[channel][framc][x + Si2e<src,channel,0)*y) < < (srcp?0:precision))-(dst- > 
dautcharmel][ftame][x + Si2e(dst,channel t 0)*y] < < (sTtp?prtcision:0)); 

err_$qr+=erT*err; 

} 
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} 

FrecFrame(src . frame ) ; 
FrccFrame(dst,frame); 
mse = (double)erT_sqr/(double)( values); 
Mprintflrasg, "Error %d MSE %f PSNR 
%An\errjqr.msejO»loglO(pow((pow(2.0.(double)(8 + (srcp?sn:-> precisions 

ion)))-l).2.0)/mse)); 

Mflusb(msg); 

} 

) 

void BatchComparc(w,closurc.call_dat3) 

Widget w; 

caddrj closure, calljiata; 

{ 

String name*(Suing)closure; 



closure = (caddr_t)FindVideo(name, global- > videos); 
Compare( w , c losure , ca ll_data) ; 
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source/xwave.c 



include V./includc/xwavc.h" 

include < XI l/Xresourcc.h> 

^include < XI 1/Imrinsic.h > 

^include < X 1 1/Quarks.h > 

extern Paletic ReOrderPaiettesO; 
extern void NameBunonQ; 
extern void ImageNotifyO; 
extern void ParscO; 

^define IconPath "bitmaps" 

^define IconFilc "xwavt.icons" 

#define ComprcssPath 

#define ComprcssExt ".compress" 

^define PaJenePath "." 

^define PaJeneExt ".pal" 

Global global; 

String ChannelNarne[3][4]={ 

{ •GreyScalc" ,NULL,NULL,NULL}, 
{'Red VGreenVBlue \ "Color"}, 

{ ' Y-Lumunance ■ , "U -Chrome "."V-Chromc "."Color "}, 

}; 



#define XtNdebug "debug" 
^define XtNbatch "batch" 
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static XtResource resourccs[] ° { 

{XtNdcbug, XtCBoolcan. XiRBoolean, sizeoffBoolcan), 
XtOffset(GlobaLdebug), XtRString, "false"}, 
{XlNbatch, XtCFile. XtRString, sizeof(String), 
XtOffseKGIobal. batch), XtRString, NULL}. 

}: 

« 

static XrmOptionDescRec options[] = { 

{ " -debug " , ' "debug - .XrmoptionNoArg , " true" } , 
{"-batch", "•baich".XnnoptionSepArg t NULL} f 

}; 

static Boolean CvtStringToPixel20; 
fit defined(_STDC_) 

exiernalref XtConvenArgRec const colorConvenArgs[2]; 
#else 

extemalref XtConvenArgRec colorConvenArgst2]; 
#endif 

static String faJlback_resourcesQ = { 

"•copy vidco*Toggle»translations: ^override \\n <BtnlDown> , <BtnlUp> : 

set() notify 0", 

"*copy_video*copy*state: true*. 

NULL, 

}; 

XtActionsRec actionTableQ ■ { 

{ "NameBurton" ,NameBunon} , 

}; 

main(argc , argv , en vp) 
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int argc; 

char *argv[], ♦envp[]; 
{ 

void InitPixroapsQ, IniiActionsQ, InitMain(), IniiEnvQ, InitDither() t DispaichO; 
GlobalRcc globalrec: 

global = &globalrec; 
global- > videos = NULL; 
global- > frames = NULL; 
global- > points = NULL; 
InitEnv(envp); 

global- > loplevel = XiAppIiutialize(&(global- > app_con)/xwave\opuons T XtNuinber(optio 
ns) t &aigc,aigv t faJJback_resources t NULL,2ERO); 

XtGeiAppJicaiionResourcesfglobal- > toplevcl,global,resources t XtNumber(resources) t NUL 
L.ZERO); 

if (global- > batch! =NULL) { 

Paxse(BATCH_DIR,global- > batch, BATCHEXT); 

if (global- > batchjist! = NULL) Dispatch(global- > batch Jist); 

} 

if (global- > batch = = NULL) { 

XtAppAddActions(global- > app_con,acuonTable,XtNumbcr(actionTable)); 

XtSetTypeCoDvenettXtRString,XtItfMxel,^ 
(coloiCoDvenArgs),XtCacheByDisplay > NUlX); 

if (global- > debug) Dprintf("Xwavc Debugging Output\n"); 

InitVisuaJO; 

InitDitherO; 

InitPixmaps(IconPatb,IconFile); 
Parse(PalenePath, " xwave " f PaletieExt); 
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global- > palenes = ReOrderPa]enes(global- > palettes, global- > palenes); 

lniiAciions(gIobal- > app_con); 

lniiMain(); 

XtRealizeWidget(gJobal-> toplevel); 
XiAppMainLoop(global- > app_con); 

> 

} 

void IniiEnv(envp) 
char *envp[]; 
{ 

String home = NULL, xwavc=NULL; 

Dprintf( "Initializing cnviromcntXn*); 
whi]e(*envp!«NULL) { 

if(!smcinp(*envp,"HOME=\5)) home = (*envp)+5; 

if(!strncmp(*envp,"XWAVE==\6)) xwave = (*envp)+6; 

envp+ + ; 

} 

if (xwave! = NULL) sprmtf(globaJ->home,"%s/\xwave); 
else sprintf(gIobal- > home," %s/xwave/\ home); 

} 

^define HEIGHT 14 
void ]nitPixmaps(path,file) 
char *fUe, *path; 

{ 
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FILE -fp, •fopenO; 
Icon icons; 
char pad[lOO); 

Display *dpy = XtDisplay(globa]- > toplevel); 

int i, j, sink, scrn=XDefaultScreen(dpy), depth = DisplayPlanes(dpy.scrn), 

bpl = (global- > levels*depth + 7)/8; 
char data[HElGHT»bpl]; 
Xlmage 

* image ==XCreateImage(dpy, global- > visinfo-> visual t depm,ZPixinap t O,data,global- > leve 
ls,HEIGHT,8,bpl); 



sprintf(pad," %s%s/%s\0", global- > home .path, file); 
if (NULL == (fp=fopen(pad,V))){ 

EprinrfCCan't open file %s\n",pad); 

exitO; 

} 

fscanf(fp, " %d\n" ,&global- > nojcons); 

global- > icons =(lcon)MALLOC((l + global- > no Jcons)*sizeofaconRec)); 
for(i=0;i<global->nojcons:i++) { 

global- > icons[i].i^e = (String)MALLOC(100); 

fscanf(fp, " %s\n",global- > icons [ij. name); 

sprmtf(pad/ %s%s/%s\0\global- > home, path, global- > icons[i].name); 
XReadBitmapFile( 

XlDisplay(global-> toplevel), 

XDefaultRootWindow(dpy), 

pad, 

&global- > iconsfi]. width, 
&global- > iconsfi]. height, 
&globaJ- > icons[i].pixmap, 
&sink, 
&sink 

); 
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global- > icons[global- > nojcons]. name =(String)MALLOC( 100); 
strcpy(global- > icons[giobal- > nojcons]. name, "colors"); 
global- > icons[global- > nojcons]. width = global- > levels; 



global- > icons[global- > no jcons). height = HEIGHT; 
for(i = 0; i < global- > leveis;i + + ) 

for(j = 0;j < HEIGHT;j++) XPutPixel(image,i t j,i); 

global- > icons[global- > no icons] .pixmap = XCreaicPixmap(dpy .XDefaullRoot Window(dp 
y),global- > levels,HEIGHT,depth); 

XPutIraage<dp>\ global- > iconsfglobal- > nojcoiis].pixjnap,DefaultGC(dpy,scm),image,0.0 
. 0,0,global- > levels, HEIGHT); 

global- > nojcons + + ; 

XtFree(image); 

fclose(fp); 



^define done(type, value) \ 



if (toVa!->addr !- NULL) { 
if (toVal- > size < sizeof(typc)) { 



\ 



toVaI->size = sizeof(type); 



\ 




\ 
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toVal->size = sizeof(rype); \ 
rerum True; \ 

} 

^define dist(colora,colorb) \ 

abs(colora.red-colorb.red) + abs(colora.grecn<olorb.grecn) + abs(colora.bluc-colorb.biuc) 

static Boolean CviStringToPixel2(dpy, args, num_args, fromVal, toVal, closure_ret) 

Display* dpy; 
XrmValuePtr args; 
Cardinal *nurn_args; 
XnnValucPtr fromVal; 
XnnValuePtr toVal; 
XtPoinier *closure_ret; 

{ 



String 


str = (String)fromVal- > addr, 


XColor 


scrccnColor; 


XColor 


cxactColor; 


Screen 


•screen; 


Colonnap 


colonnap; 


Status 


status; 


String 


params[lj; 


Cardinal 


num_params= 1; 



Dprintf("Convert string to pixel 2\n"); 
if (*num_args != 2) 

XtAppErrorMsg(XtI)isplayToApplicationContext(dpy) t * wrongParameters" , 

'cvtStringToPixer, 

"XtTooDdtError", 
"String to pixel conversion needs screen and colonnap arguments', 
(String *)NULL, (Cardinal *)NULL); 



~. .-n *-t ^"ticcr rot n r icy 
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screen = •((Screen ••) args[0].addr); 
colonnap = •((Colonmap ■) args(l).addr); 

if (!suxmp(sir.XtDefaultBackground)) { 

*closure_ret = False; 
done(Pixel t WhitePixelOfScreen(screen)); 

} 

if (!sirrmp(str,XiDefauliForeground)) { 
•closure_ret = False; 
done(Pixel,BlackPixelOf5creen(screen)); 

} 

params[0] = str; 

if (0= «XPaneColor(Display01Screcn(screcn) t colonnap 1 sir t &scrcenColor)) { 
XiAppWarniDgMsg(XtDisp]ayToApplicaiionConiexi(dpy), •noColormap' 

"cvtStringToPixeP, 

"XtToolkitError\ "Cannot parse color: \"%s\"\ 
params , &num_paraxQs) ; 

return False; 

} el* { 

if (0= ==XAllcKColor(DisplayORcreen(screcn) f colorTnap t &screenColor)) { 
int i, delta, closest =0; 
XColor colorslglobal- > levels] ; 

for(i =0;i < global- > levels;i + + ) colors[i] .pixel = i; 

X(^eryColore(DisplayOi^creen(screcn) t coIormap,colon,global- > levels); 

delta=dist(screenColor,colors[0]); 
for(i=l;i<global->levcls;i++) { 

ini delta_new=dist(screenColor,colors[i]); 

if (delta_new< delta) { 
delta = delta new; 
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closest =i: 

} 

} 

Dprintf( "Closest color to 7os is pixel %d red %d green %d blue 
%d\n\stt,colorsIclosesi).pixclxolon[closest).red,colors(closcstJ.gi€cn.colors[closestl.blM 

); 

*dosure_ret = (char*)True; 
done(Pixel, closest); 
}else{ 

♦closurejet = (char*)True; 
doneflPixel, screenColor.pixel); 

} 

) 

} 

void Dispatch(list) 



Batch list; 



if (list- > next! = NULL) Dispatch(list- > next); 
(list- > proc)(NULL,list- > closurc,list- > caUdata); 
if (list- > closure! = NULL) XtFree(list- > closure); 
if (list- > call jlata ! = NULL) XtFrceflist- > call jiata); 
XtFree(list); 



void BatcbCtr](w,closure,call_data) 



Widget 
caddr_t 



w; 

closure, call_data; 
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{ 

Dprintf("BatchCtrl\n"); 
global- > batch=(String)closure; 

} 

void UnuShell(w,closure.call_daia) 

Widget w; 

caddr J closure, calljiata; 

{ 

if (. 1 = = Fork((char ••)closure)) Eprintf(" Unable to fork\n B ); 

} 

void InitDiiherO 
{ 

int i, j, k, I, 

dm4[4][4]«{ 

0, 8, 2. 10, 
12, 4, 14, 6, 
3. 11, 1, 9, 
15. 7, 13, 5 

}; 

for(i'=0;i<4;i++) 

for(j-0;j<4y++) 

for(k=0;k<4;k++) 

for<l=0;K4;l++) 

global->dither[4*k+i][4*l+j] = (dm4[i][j] < <4)+dm4[k][l]; 
} 
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source/Copy. h 



rypedef struct { 
Video video; 

char name[STRLEN], srcjiarae[STRLEN]; 
int UVsamplc[2]; 
int mode; 

Widget radioGroup; 
} CopyCtrlRec, 'CopyCtrl; 
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source/Gram.y 



%{ 



/• 



Grammar for files: .clo 



7 



^include " . . /include/x wa vc . h " 
include "Klics-h" 
^include "Transform. h" 
^include "Copy.h" 
^include "Video.h" 
extern void VideoLoadO; 
extern void VideoSaveO; 
extern void VideoDropO; 
extern void ImponKlicsO; 
extern void VidcoAbekusSaveO; 
extern void UnixSbellO; 
extern void BatchCompClrlO; 
extern void BatchTransCtrlO; 
extern void BatcbCopyColO; 
extern void BatcbCompaxeO; 
extern void BatcbCtrlO; 
extern CompCtri InitCompCtrlO; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlO; 

static char *ptr, 
void NewBatchQ; 



%) 
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%union 
{ 



double fnum; 
ini num; 
char *ptr; 
Boolean bool; 



}; 



%ioken SIZE TRANSFORM TRANSFORM.NONE TRANSFORMWAVE PATH 
%token FILE_PAL PALETTE RANGE LINE 

%token FILEVID TYPE FORMAT.MONO FORMAT_RGB FORMAT^ YUV 
RATE DISK GAMMA PATH FILES START END UEN DIM HEADER OFFSETS 
NEGATIVE PRECISION 

% token FILEBAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEO_NAME STATS_NAME BIN_NAME 

%token SHLL_MODE VIDEO_MODE AUTO_Q QUANT_CONST 

THRESH_CONST BASE_FACTOR D1AGJFACTOR CHROME_FACTOR 

%token DECISION DEC^MAX DECJIGABS DECJIGSQR FEEDBACK 

FILTER FLTJJONE FLT_EXP CMP_CONST SPACE LEFT_BRACE RIGHT_BRACE 

DIRECTION 

%token FPS BITRATE BUFFER XWAVE SHELL IMPORT JOJCS 

% token COPY DIRECT.COPY DDT LPF_WIPE LPFJDNLY RGB_YUV 

% token < num > NUMBER 

% token <ptr> STRING 

%token <rmnn> FNUMBER 

%token <bool> BOOLEAN 

%type < num> Dumber videojype decision filter 

%typc <ptr> string 

%type <fmim> fnumber 

%iype <bool> boolean 



ninrrrnrTT CUCCT /Din P 
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% start wait 



%% 



wait 



| paljd paljiesc 
J video id video_desc 
| bat id bat_desc bat_end; 



pal_id : FILE_PAL { 

DprintfCGram: palette file %s\n",global-> parse Jile); 

}; 



videojd : FH-E_VID { 

DprintfCGram: video file % s\n", global- > parse Jile); 
global- > videos- > stan= 1 ; 
global- > videos- > size[2] = 1 ; 



bat_id : FILE_BAT { 

DprintfCGram: batch file %s\n",global-> parse Jile); 

}; 



pal_desc 

| pal desc palette LEFT_BRACE mappings RIGHT_BRACE; 

palette : PALETTE string { 

Palette pal = (Palette)MALLCX:(si2eof(PaletieRec)); 

DprintfCGram: palette %s\n\$2); 
strcpy(pal- > name, $2); 
pal- > mappings = NULL; 
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pal- > next = global- > palenes; 
global- > paleties=pal; 
global- >no_pals+ + ; 

}; 

I mappings mapping; 

: RANGE number number LINE number number { 

Map map= (Map)MALLOC(sizeof(MapRec)); 

Dprintf("Gram: Range %d to %d m=%d c = %d\n\$2,$3,S5,$6); 
map- > sun =52; 
map- > finish = $3; 
map->m=$5; 
map->c=$6; 

map- > next - global- > palettes- > mappings; 
global- > palettes- > mappings = map; 

}; 

: video jiefs { 

if (global- > videos- > sizefO] = =0 && 

global- > videos- >sizetl] = =0) { 

global- > videos- > size[0] = global- > videos- > cols; 
global- > videos- > size[l]= global- > videos- > rows; 

} 

}; 

videodefs 

| video jiefs videojtef; 



mappings 



mapping 



videojiesc 



video_def : PATH string { 
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Dprintff Video path %s\n\$2); 
strcpy(global- > videos- > path.S2); 

) 

| FILES string { 

DprintfC Frames stored in %s\n\$2); 
strcpy(global- > videos- > files,$2); 

} 

; TYPE video jype { 

String rypesG = { n Mono M /RGB-,"YUV w }; 

Dprinrf("Video type: %s\n" .types [$2]); 
global- > videos- > rype»(VideoFormat)$2; 

} 

| RATE number { 

DprimfrVideo rate %d rps\n" f S2); 
global- > videos- > rate = S2; 

} 

! DISK { 

DprintfCFrames on disk\n"); 

global- > videos- > disk =Tnie; 

} 

| GAMMA { 

DprintfCGamma contcied\n*); 
global- > videos- > gamma = True; 

} 

j NEGATIVE { 

DprintffNegative videoVn"); 
global- > videos- > negative = True; 

} 

j TRANSFORM videojransfonn 
| START number { 

Dprintff Video start %03d\n\$2); 
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global- > videos- > sian = $2; 

} 

! END number { 

DprintfCVideo end %03d\n",$2); 

global- > videos- > si2e[2] = $2-global- > videos- > stan+ 1 ; 

} 

[ LEN number { 

DprintfCVideo frames %d\n\S2); 
global- > videos- > size[2) = S2; 

} 

| DIM number number { 

DprintfCVideo dimensions %d %d\n\$2,$3); 
global- > videos- > cols =$2; 
global- > videos- > rows = $3; 

) 

| HEADER number { 

Dprintf( "Video header size %d\n" t S2); 
global- > videos- > offset » $2; 

) 

| OFFSETS number number { 

DprintfCVideo offsets %d %d\n",$2,$3); 
global- > videos- > x_offset = $2; 
global- > videos- > y_offset «= $3 ; 

} 

| SIZE number number { 

DprintfCVideo size %d %d\n\$2,$3); 
global- > videos- > sizelOJ *=S2; 
global- > videos- > size[l] =$3 ; 

} 

| PRECISION number { 

DprintfCVideo precision %d bits\n\8+S2); 
global- > videos- > precision = $2; 
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}: 

video jype : FORMAT.MONO { 5$ = (int)MONO; } 

| FORMAT_RGB { S$ = (ini)RGB; } 
| FORMAT^ YUV number number { S$ = (int)YUV; 

global- > videos- >UVsamplc[0] =$2; global- > videos- >UVsarop!e(l] = $3; }; 

video_iransfonn : TRANSFORM.NONE { 

global- > videos- > trans, rype =TRANS_None; 

} 

| TRANSFORM_WAVE number number boolean { 
Dprintff "Video wavelet tranformed %d %d 

%s\n\S2,$3,S4?"True'': "False'); 

global- > videos- > trans . type = TRANS_Wa ve; 
global- > videos- > trans.wavelet.space{0] =$2; 
global- > videos- > trans.wavelet.spacefl] =$3; 
global- > videos- > trans.wavelet.dirn-$4; 



bat end 



XWAVE { 

Dprintf("Gram: XWAVE\n"); 
NewBatch(BatchCtrl , (caddr _t)NULL,NULL); 



}; 

bat_desc : bat_cmds { 



Dprintf("Gram: End of batch file\n"); 

}; 



bat cmds 



! bat cmds bat cmd; 
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bat_cmd : simple_cmd 

| complex_cmd 

simple_cmd : LOAD string { 

XawListRerurnStruct •Iiswerurn = (XawListReturnStruct 

* )M ALLOC(si2eof (Xa wListRcturnS iruct)) ; 



DprinrfCGram: LOAD %s\n\$2); 
list_rerurn- > string = $2; 

NcwBatch(VidcoLoad,NULL,(caddrj)list^return); 

} 

| SAVE string { 

XawListReturnStruct *lisi_reruni = (XawLisiRcturnSmict 
*)MAU-OC(si2eof(XawListReturnStruct)); 

DprintfCGram: SAVE %s\n" f $2); 
list_retum- > string = $2; 

NcwBaich(VidcoSavc f hrUli,(caddrj)list_rcti2rn); 

} 

| SAVE_ABEKUS string string string string { 
AbekusCtrl 

Ctrl « (AbckusCtrl)MALL0C(si2C0f(AbckusCtrlRcc)); 



DprintfCGram: SAVE_ABEKUS %s %s %s 

%s\n\$2,$3,$4,$5); 

strcpy(ctrl- > names[0],$2); 
strcpy(ctrl- > namcs{l],$3); 
strcpy(ctrl- > namcs[2],$4); 
strcpy(ctri- > namcs(3],$5); 
NcwBatch(VideoAbckusSave,(caddrj)ctr],>nJLL); 

} 



ctiocTmiTT cucrr fPtfl P ?n 
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j COMPARE siring siring { 

XawListRetumSmJci •list_retum = (XawLisiRerurnStnjci 
•)MALLOC(si2cof(XawListRenimStmci)); 

Dprintf("Gram: COMPARE %s with fcs\n\S2,$3); 
liswemrn- > string = $2; 

NcwBaich(BaichCompare,(caddrj)$3,(caddr_t)list_return); 

) 

| DROP string { 

XawLisiRerurnSmici •list_rerum = (XawLisiRcturnSimct 

> )MALLOC(sizeof(XawListRctumSDruct)); 

DprintfCGram: DROP %s\n\S2); 
lisweturn- > string = $2; 

NewBat£h(VidcoDrop,NULL,(caddr_t)list_renirn); 

} 

| IMPORT JOJCS string { 

XawListRcturnSmict *list_rcturn=(XawListRctuniStruct 
')MALLOC(si2eof(XawListRcturnStruct)); 

Dprintf("Gram: IMPORT_KLICS %s\n\$2); 
liswetura- > string = $2; 

NewBatch(lmponKlics t NUli,(caddrj)Iist_return); 

} 

| SHELL string { 

char ••argv, »str=$2; 

int c, argc«=l, len«strlen(str); 

Dprintfr Shell %s\n\str); 
for(c=0;c<len;c + +) if (str[c]==' *) { 

str[c]«'\0'; 

argc+ + ; 
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} 



argv=(char ••)MALLOC((argc+l) s sizeof(char •)); 
argc = 0; 

for(c = 0;c < lcn;c + = 1 +strlcn(str+c)) { 
argv[argc] = (char 
)MALLOC((sulen(str+c)+l)'si2eof(char)); 

srrcpy(argv[argc] t str+c); 
argc+ + ; 

} 

argv[argc] = NULL; 

NcwBaich(UnwShell(caddrj)argv,NULL); 

}; 



complex_cmd 



: compress LEFT_BRACE comp^args R1GHT_BRACE 
| transform LEFTJ3RACE trans_axgs R1GHT_BRACE 
| copy copy_arg; 



compress : COMPRESS siring { 

CompCtrl ctrl=IiiitCompCtrl($2); 



DpriDtf("Gram: COMPRESS\n*); 
NewBaich(BatchCompCtrI , (caddr j)ctrl, NULL) ; 



transform : TRANSFORM string { 

TransCtri Ctrl = InitTransCtrl($2) ; 



Dprintf("Gram: TRANSFORMS"); 
NcwBatch(BatchTransCtrI f (caddrj)ctrl,NULL); 



copy 



: COPY string string { 
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CopyCtrl ctrl = InitCopyCrrl(52); 
DprinifCGram: Copy\n"); 
strcpy(ctrl- > name, S3); 

NewBaich(Bau:hCopyCtrl f (caddrj)ctrl,NULL); 



comp_args 



| comp_ajgs comp_arg; 



trans_args 



trans_args trans_arg; 



copy arg : DIRECT_COPY number number { 

DprimfCGram: Direct Copy (sample %d 5&d)\n*,$2.$3); 
((CopyCtrl)global- > batch Jist- > closure)- > mode = 1 ; 

((CopyCirl)global- > batchjist- > closure)- > UVsamplefO] = $2; 

((CopyCtrl)global- > batchjist- > closure)- > UVsample(l] = $3; 

} 

| DIFF { 

DprintfCGram: Differance Copy\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode = 2; 

} 

| LPFWIPE { 

DprintfCGram: LPF zero\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode = 3 ; 

} 

j LPFJ3NLY { 

DprintfCGram: LPF only\n"); 

((CopyCui)global- > batchjist- > closure)- > mode =4; 
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! RGB_YUV { 

DprimffGram: RGB/YUV\n"); 

((CopyCtrl)global- > batchjist- > closure)- > modc = 5; 

) 

| GAMMA { 

DprimfCGram: Gamma convert\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =6; 



comp_arg : VIDEO_NAME siring { 

DprimfCGram: Compress name %s\n\$2); 

strcpy(((CompCtrl)globaJ- > batchjist- > closure)- > name,$2); 

} 

| STATS_NAME string { 

DprimfCGram: Stats name %s\n",$2); 

strcpy(((CompCirl)global- > batchjist- > closure)- > statsjiame, 52); 

((CompCtrl)global- > batchjist- > closure)- > stats_switch=True; 

} 

j BIN_NAME string { 

DprintfCGram: Bin name %s\n\$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > bin_name, $2); 

((CompCul)globaJ- > batchjist- > closure)- > bin_swrich=True; 

} 

| STILL JdODE { 

DprintfCGram: Still\n"); 

((CompCirJ)global- > batchjist- > closure)- > stillvid=True; 

} 
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! VIDEO JvlODE { 

DprimfCGram: Video\if); 

((CompCtrl)globaJ- > batchjist- > closure)- > siillvid = False; 

} 

| AUTO_Q boolean { 

DprimfCGram: Auto_q %s\n*\$2?"True":"False n ); 
((CompCtrl)global- > batchjist- > closure)- > auto_q =$2; 

} 

| QUANT_CONST fnumber { 

DprimfCGram: Quant const %ftn",S2); 



((CompCtrJ)global- > batchjist- > closure)- > quant_const =$2; 

} 

| THRESHCONST fnumber { 

DprimfCGram: Thresh const 5Sf\n p ,$2); 

((CompCtrl)global- > batchjist- > closure)- > thresh_const = $2; 

} 

J BASE_FACTOR number tnumber { " 

DprimfCGram: Base factor oct %d=%f\n\$2,S3); 

((CompCtrl)global- > batchjist- > closure)- > base_f actors [$2] =$3; 

} 

| DIAG_FACTOR fnumber { 

DprintfCGram: Diag factor %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > diag Jactor= $2; 

} 

| CHROME J^CTOR fhumber { 

DprintfCGram: Chrome factor^ An", $2); 

((CorapCtrl)global- > batchjist- > closure)- > chrome_factor=$2; 

} 
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| DECISION decision { 

DprintfCGram: Decision changed^"); 
((CompCtrl)global- > batchjist- > closure)- > decide =$2; 

} 

| FEEDBACK number { 

((CompCirl)global- > batchjist- > closure)- > feedback =$2; 
((CompCtrl)global- > batchjist- > closure)- > auto_q = True; 

} 

| FILTER filter { 

String filters[2] = {"NoneVExp"}; 
DprintfCGram: Filter %s\n",filtersIS2]); 
((CompCtrl)global- > batchjist- > closure)- > filter=$2; 

} 

| CMPCONST fcumber { 

DprintfCGram: Comparison %f\n*,$2); 
((CompCtrl)global- > batchjist- > closure)- > cmp_const = $2; 

} 

| FPS rnumber { 

DprintfCGram: Frame Rate %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > fps - $2; 

} 

| BITRATE Dumber { 

DprintfCGram: %dx64k/s\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > bitrate=$2; 

} 

| BUFFER { 

DprintfCGram: Buffer on\n"); 

((CompCtrl)globaJ- > batchjist- > closure)- > buf_switch=True; 

}; 

decision : DEC_MAX{ $$ » 0; } 
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| DECJIGABS { $$ = 1; } 
! DEC_S1GSQR { SS = 2; }; 



filter : FLT_NONE { $$ = 0; } 

| FLT_EXP { $$ « 1; }: 

trans_arg : VIDEO_NAME string { 

DprintfCGram: Transform name %s\n\S2); 

strcpy(((TransCirl)global- > batchjist- > closure)- > namc,S2); 

} 

| DIRECTION boolean { 

DprintfCGram: Direction %s\n\$2?"True': "False"); 
((TransCtxl)globaJ- > batchjist- > closure)- > dim =$2; 

} 

| SPACE number number { 

DprintfCGram: Space %d %d\n\$2,$3); 
((TransCtrl)globaJ- > batch Jist- > closure)- > space[0] =$2; 
((TransCtrl)global- > batchjist- > closure)- > space[ 1] = $3 ; 

} 

j PRECISION number { 

DprintfCGram: Precision %d bits\n\8+$2); 
((TransCtrl)global- > batchjist- > closure)- > precision=$2; 

}; 



boolean : BOOLEAN { $$ - SI; }; 



string : STRING { 

ptr - (char •)malloc(strlen($l)+l); 

strcpy(ptr t l+$l); 

pCTtstrlenCptrHl^O'i 

$$ = ptr; 
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fnumber : FNUMBER { $$ = $1; }; 
number : NUMBER { $$ = $1; }; 

% % 

yyerror(s) char *s; { 

EprinrfCGram: error %s\n\s); 
exit(3); 

} 

void NewBatch(proc,cIosure,calljiata) 
Proc proc; 

caddrj closure, calljiata; 
{ 

Batch bat = (Baich)MALLOC(si2cof(BaichRcc)); 

bat- > proc = proc; 
bat- > closure = closure; 
bat- > calljiata = calljiata; 
bat- > next - global- > batch Jist; 
global- > batch Jist = bat; 

} 
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source/Klics.h 



/• Block size - no not change •/ 
^define BLOCK 2 

typedef int Block[BLOCK][BLOCK]; /• small block •/ 
/* tokens */ 

^define TOKENS 15 

^define ZERO_STILL 0 
^define NON_ZERO_STILL 1 
^define BLOCK_SAME 2 
^define ZERO_VID 3 
^define BLOCK_CHANGE 4 
^define LOCAL_ZERO 5 
^define LOCAL_NON_ZERO 6 
^define CHANNEL_ZERO 7 
^define CHANNEL_NON_ZERO 8 
^define OCT_ZERO 9 
#define OCT_NON_ZERO 10 
#define LPF_ZERO 11 
#define LPF_NON_ZERO 12 
^define LPF_LOC_ZERO 13 
^define UPF_LOCNON_ZERO 14 

static int token_bits[TOKENS] 

={1,U,2A1,U,U,U,LU); 

static unsigned char token_codes[TOKENSJ = {0,1,0, 1,3 ,0,1,0,1,0,1,0,1,0,1}; 
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/• decision algorithms */ 
tfdefine MAXIMUM 0 
^define S1GABS 1 
#denne SIGSQR 2 

/* compression modes */ 
^define STILL 0 
^define SEND 1 
^define VOID 2 
^define STOP 3 

/* LookAnead histogram */ 
^define HISTO 400 
^define HISTO_DELTA 20.0 
^define HISTO_BITS 9 

/finchide \ ./includc/Bits.h" 

rypedef struct { 
Video sre, dst; 

Boolean stillvid, stats_switch, bin_swhxh f auto_q, buf_switch; 
double quant_const t thresb_const, cmp_const, fps, 



int bio-ate, feedback, decide, filter; 

char name[STRLEN], stats_name[STRLEN], bin_name[STRLEN] , 

$rc_namc[STRLEN]; 

Bits bfjp; 
} CompCtrlRec, »CompCtri; 



base_factors[5], diag_factor, chrome_factor; 



typedef 



struct { 



Boolean 



double 



stillvid, autojj, buf_switch; 

quant_const, threshjronst, cmp_const, fps, 
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base_faciors[5], diag_factor. chrome_facior; 

int decide; 
VideoFormat type; 
Boolean disk, gamma; 
int me, start, size[3], UVsampie[2]; 
VideoTrans trans; 
int precision; 
} KJicsHeaderRec, *KJicsHeader; 
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source/KlicsSA.h 



^include <sidio.h> 
include "Bits.h" 

^define ncg if (bool, value) ((booi)?-< value) :(vaJuc)) 
extern Bits bopenO; 

extern void bcloseO. breadO, bwriteO, bflushO; 

/* Stand Alone definitions to replace VideoRec & CompCtri assumes: 

* video- > type == YUV; 

* video- > UVsampleQ = {1,1}; 

* video- > trans. wavelet.spaceQ = {3,2}; 

* Ctrl- > bin_switch = = True; 
*/ 

^define SAJWDTH 352 
^define SAJiEIGHT 288 
^define SAJ>RECISION 2 

static double base_factors!5] = { 1 .0,0.32,0. 1 6,0. 16,0. 16} ; 

#define diagjactor 1.4142136 
^define chrome_ractor 2.0 
^define thrcsb_const 0.6 
^define crnp_const 0.9 

/• Block size - no not change */ 
^define BLOCK 2 

rypedef int BlockfBLOCK] [BLOCK] ; /* small block •/ 
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/• tokens */ 

define TOKENS 15 

^define ZEROJT1LL 0 
^define NON_ZERO_STELL 1 
^define BLOCK_SAME 2 
^define ZER0_V1D 3 
#define BLOCK_CHANGE 4 
^define LOCAL_ZERO 5 
^define LOCAL_NON_ZERO 6 
^define CHANNEL_ZERO 7 
define CHANNEL_NON_ZERO 8 
^define OCT_ZERO 9 
#dcfine OCT_NON_ZERO 10 
^define LPF_ZERO 11 
#dcfine LPF_NON_ZERO 12 
^define LPF_LOC_ZERO 13 
^define LPF_LOC_NON_ZERO 14 

static int token_bits[TOKENSJ 
= {l.U.2,2,U,U,l,U.U.l}; 

static unsigned char token_codes [TOKENS] = {0, 1 ,0, 1 f 3 A 1 ,0, 1 ,0, 1 ,0, 1 ,0, 1} ; 

/• decision algorithms •/ 
tfdeimc MAXIMUM 0 
^define SIGABS 1 
^define SIGSQR 2 

/* compression modes */ 
#define STILL 0 
tfdefme SEND 1 
#define VOID 2 
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^define STOP 3 

/• LookAhead histogram •/ 
^define HJSTO 400 
^define HJSTO_DELTA 20.0 
^define HISTO_BITS 9 
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source/Lex.l 



Lex driver for input files: .pal .vid .bat 



# include 

# include 
extern int 



"../include/xwave.h' 
"../include/Gram.h" 
ParselnputQ; 



#undef 
#undef 
#undef 
#undef 
define 
/^define 
^define 
#define 



unput 

input 

output 

feof 

unput(c) 

inputO 

output(c) 

feofO 



ungetc(c,globaI- > parse_fp) 

ParseInput(globaJ- > parse_fp) 
putcbartc) 
(1) 



%} 



number -?[0-9]+ 
foumber -?[0-9]+ V[0-9]+ 

string \*<ni\\.r\ B 

%svm WAIT MAP VIDEO BATCH BATCH JTRANS BATCHCOMP 

%n 2000 
%p 4000 
%e 2000 
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%% 



'/•' { char c«*\0\ 



} 



whi]e(c! = 7') { 

while (c! = , * , )c = input(); 
while (c = = '*') c = input(); 

} 



\.pal { BEGIN MAP; DprintfCLex: Reading palene fik\n"); return(FILE_PAL); } 
V.vid { BEGIN VIDEO; DprintfCLex: Reading video file\n'); rctum(FILEJVTD); } 
\.bat { BEGIN BATCH; DprintfCLex: Reading baich file\n"); retum(FILE_BAT); } 



{number} 

{string} 

{mumbcr} 



{ (void)sscanf(yyxext, *%d", &yylval.mim); return(NUMBER); } 

{ yylvaJ.ptr = (char *)yyiext; renirn(STRING); } 

{ (void)sscanf(yyiext, "Elf, &yylvaJ.roum); rerurn(FNUMBER); } 



< MAP > Palene 
<MAP>\{ 
<MAP>\} 

< MAP > Range 
<MAP>Line 



{ re mrn(P ALETTE); } 

{ return(LEFT_BRACE); } 
{ return(RJGHT_BRACE) ; } 
{ return(RANGE); } 
{ renirn(LINE); } 



<VIDEO>Tvpe 

< VIDEO MONO 

< VIDEO > RGB 

< VIDEO >YUV 
<VTDEO>Rate 

< VIDEO Disk 



{ return(TYPE); } 

{ rcturn(FORMAT_MONO); } 

{ rctum(FORMAT_RGB) ; } 

{ return(FORMAT_YUV); } 

{ remrn(RATE); } 

{ rtturn(DISK); } 



< VIDEO > Gamma { return(GAMMA); } 

< VIDEO > Negative { return(NEGATIVE); } 
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< VIDEO > Path { return(PATH) ; } 

< VIDEO > Files { retum(FILES); } 

< VIDEO > Transform { remra(TRANSFORM); } 

< VIDEO > None { reiurn(TRANSFORM_NONE); } 

< VIDEO > Wavelet { return(TRANSFORMJVAVE); } 

< VIDEO > Stan { retum(START); } 

< VIDEO > End { retum(END); } 

< VIDEO > Length { retumdJEN); } 

< VIDEO > Dimensions { rerurn(DIM); } 

< VIDEO > Header { return(HEADER) ; } 

< VIDEO > Offsets { retuni(OFFSETS); } 

< VIDEO > Size { return(SIZE); } 

< VIDEO > Precision { return(FREClSION); } 

<VIDEO> Yes { yylval.bool=True; retura(BOOLEAN); } 

<VIDEO>No { yylval.bool=FaJse; return(BOOLEAN); } 



< BATCH > Load 

< BATCH > Save 

< BATCH > Save Abekus 

< BATCH > Compare 

< BATCH > Drop 

< BATCH > ImponKJLICS 

< BATCH > Transform 

< BATCH > Compress 

< BATCH >Xwave 

< BATCH > Shell 

< BATCH > Copy 

< BATCH > Direct 

< BATCH >Diff 

< BATCH > LPFzero 

< BATCH >LPFonly 

< BATCH >RGB-YUV 



{ return(LOAD); } 

{ rcturn(SAVE); } 
{ retuTD(S A VE_ ABEKUS) ; } 

{ return(COMPARE); } 

{ return(DROP); } 
{ retura(IMPORTJOJCS); } 
{ BEGIN BATCH_TRANS; returnflTlANSFORM); } 

{ BEGIN BATCH_COMP; rcturn(COMPRESS); } 
{ return(XWAVE); } 
{ return(SHELL); } 

{ retum(COPY); } 
{ renira(DIRECTCOPY); } 

{ renirn(DIFF); } 

{ rwuni(LPF_WIPE); } 

{ renzrn(LPF_ONLY); } 

{ return(RGB_yUV); } 



< BATCH > Gamma 
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{ rerurn(GAMMA); } 



< BATCH_COMP > VideoNarae 
<BATCH_COMP> Stats 
<BATCHJTOMP> Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 
<BATCH_COMP>Sti]] 

< BATCH_COMP > Video 

< BATCH_COMP > AutoQuant 

< BATCH_COMP > QuantConst 

< BATCH_COMP > ThrtshConst 

< BATCH_COMP > BaseFactor 

< BATCH_COMP > DiagFacior 

< BATCH_COMP > ChromcFactor 

< BATCH JTOMP > Decision 

< BATCHJTOMP > Feedback 

< BATCH_COMP > Maximum 

< BATCH_COMP > SigmaAbs 

< BATCH_COMP > SigmaSqr 

< BATCH_COMP > Filler 

< BATCH_COMP > None 
<BATCH_COMP>Exp 

< BATCH _COMP > CmpConst 

< BATCH_COMP > FramcRate 

< BATCH_COMP > Bitrate 

< BATCH _COMP > Buffer 
<BATCH_COMP>\{ 
<BATCH_COMP>\} 
rerurn(RIGHTJBRACE) ; } 



[ retura(VIDEO_N AME) ; } 
: retun](STATS_NAME); } 

return(BIN_NAME); } 

{ yylval.bool = True; retum(BOOLEAN); } 
{ yylva].bool = False; rerum(BOOLEAN); } 

rctuni(STILL_MODE); } 

rcturo(VIDEO_MODE); } 

return(AUTO_Q); } 

rtturn(QUANT.CONST); } 

renoni(THRESH_CONST) ; } 

return(BASE_FACTOR); } 

return(DIAG_FACTOR); } 

retuni(CHROME_F ACTOR); } 

rcturn(DEaS]ON); } 
retura(FEEDBACK); } 

{ return(DEC_MAX); } 
return(DEC_SIGABS); } 
retura(DEC_SIGSQR); } 
remrn(FILTER); } 
renirn(FLT_NONE); } 

{ retura(FLT_EXP); } 
renirn(CMP_CONST); } 
retuxn(FPS); } 
rtturn(BITRATE); } 
renirn(BUFFER); } 

{ rctuni(LEFT_BRACE); } 

{ END; BEGIN BATCH; 



< BATCH TRANS > VideoName { retum(VTDEO_NAME); } 
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< BATCHJTRANS > Diiexiion { rctum(DIRECTION); } 
<BATCH_TRANS> Space { retiun(SPACE); } 

< BATCH_TRANS > Precision { returnfPRECISION); } 

< BATCH TRANS > Yes { yylvaI.bool=Twe; rerurn(BOOLEAN); } 

< BATCH TRANS > No { yylval.bool = False; rerurn(BOOLEAN); } 

< BATCH JTRANS > \{ { returnfLEFT.BRACE); } 
<BATCH_TRANS>\} { END; BEGIN BATCH; retum(RJGHT_BRACE) ; } 



[. \t\n] 



{;} 



%% 

yywrapO { rctuni(l); } 
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source/Transform. h 



typedef struct { 
Video src; 

char name [STOLEN], srcjiame( STOLEN]; 
int space[2], precision; 
Boolean dim; 
} TransCtrlRec, ♦TransCtrl; 
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source/Video.b 



rypedef struct { 

char names[4]ISTRLEN]; 
} AbekusCtrlRec, 'AbekusCtrl; 
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source/makefile 



ft Xwave Makefile 
tt 

C FLAGS = -0 -I.. /include 

UBS = -lXaw -IXmu -LXt -IXext -1X11 -1m -II -L/usr/open win/lib 

.K£EP_STATE: 
.SUFFIXES: .c .o 

xwaveSRC = Select.c Conven.c xwave.c InitMain.c Pop2.c Video2.c Malloc.c 
InitFrame.c \ 

Framc.c Transform. c Convolvc3.c Update, c Image. c Menu.c 
PullRigbtMenu.c \ 

NamcBuoon.c SmeBSBpr.c Process.c Lex.c Gram.c Parse.c Color.c \ 
Biis.c Storage. c Copy.c Message.c Palene.c ImponKJics.c lcon3.c Klics5.c 

\ 

KlicsSA.c KlicsTestSA.c ImponKJicsSA.c ImpKJicsTestSA.c 
objDIR = ../$(ARCH) 

xwaveOBJ = $(xwaveSRC:%.c=S(objDIR)/%.o) 

S(objDIR)/xwave: S(xwaveOBJ) 

gcc -o $@ $(xwaveOBJ) $(UBS) $(CFLAGS) 
echo ••••••••••••••••••••• 

S(xwaveOBJ): $S(@F:.o-.c) ../include/xwave.h 
gcc -c S(@F:.o=.c) $(CFLAGS) -o %® 

Lex.c: Gram.c Lex.l 



WO 94/23385 



PCT/CBW/0O6T7 



- 432 - 

lex Lex.l 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dli Gram.y 

mv S(@F:.c = .tab.h) .. /include/Gram. h 
mv S(@F:.c=.iab.c) Gram.c 



/!•»»• r no 
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include/Bits.h 



#ifndef _Bits_h 
^define _Bits_h 

typedef struct { 

unsigned char buf; 

int bufsize; 

FILE *fp; 
} BiuRec, *Bits; 

#cndif 
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include/DTheader.h 



typcdcf struct DTheader { 

char file_id[8]; /• "DT-1MAGE" •/ 

char struct Jd; /* 1 •/ 

char prodjd; /• 4 •/ 

char util_id; /* 1 •/ 

char board jd; /• 2 •/ 

char create jime[9]; /• [0-l]year, [2]raonth, [3]dayofmonth, [4]dayofweek, 
[5]hour. [6]min, [7]sec, (8Jsec/100 •/ 

char mod_time[9]; /* as create_time */ 

char datum; /* 1 •/ 

char datasize[4); /• 1024?? •/ 

char iile_struct; /• 1 •/ 

char datatype; /* 1 •/ 

char compress; /• 0 */ 

char store; /* 1 V 

char aspcct[2]; /• 4, 3 •/ 

char bpp; /• 8 •/ 

char spatial; /* 1 •/ 

char width(2]; /• 512 */ 

char hcight(2]; /• 512 •/ 

char full_width[2]; /* 512 */ 

char fuUheigbt[2]; /• 512 •/ 
char unused 1(45]; 
char comment(160]; 
char unused2[256]; 
} DTheader; 
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indude/Icon.h 



typcdcf enum { 

FW label, FWJcon, FW_command, FWjext, FWJmnon, FWJcon_bimon, 
FW_view, FWjoggle, 

FW _yn, 

FW_up, FW_down, FW_integcr, 
FW_scroll, FW_float, 
FWJbnn, 
} FormWidgetType; 

typcdcf enum { 

SW_below, SW_ovex, SWjop, SWjnenu, 
} SbellWidgetType; 

typedef struct { 
String name; 
String contents; 

int fromHoriz, from Vert; 

FormWidgetTypc type; 
String hook; 
} Formltem; 
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include/Image. h 



• SXCoiisonium: Image. h,v 1.24 89/07/21 01:48:51 kit Exp $ 
•/ 

/ ••••••• • •••••• ..»•...»•»• 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in ail copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

i 

......,..».............»»»»»»"-»•»" •.........«—.—••••/ 

i 

tfifndef _XawImage_h 
^define _XawImage_h 

/•••• ••••• •••••••• •••••• 

* Image Widget 

m 

* .»».•»»»*.*/ 



^include <X11/Xaw/Siropie.h> 
^include <Xll/Xmu/Conveners.h> 



/* Resources: 



Name 



Class RepType Default Value 



border BorderColor Pixel XtDefaultForeground 

borderWidth BorderWidth Dimension 1 

cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensiiiveBorder Insensitive Pixmap Gray 

mappedWhenManaged Mapped WhenManaged Boolean True 

sensitive Sensitive Boolean True 

bitmap Bitmap Pixmap NULL 

callback Callback XtCallbackList NULL 

x Position Position 0 
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Position Position 0 



^define XtNbitmap "bitmap" 

#define XtCBiunap "Bitmap" 

/• Class record constants */ 

extern WidgetClass imageWidgetClass; 

rypcdef struct JraageClassRec "Image WidgetClass; 
rypcdef struct _ImageRec *ImageWidget; 



#endif /* _XawImageJi •/ 

/• DON'T ADD STUFF AFTER THIS #endif */ 
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include/ImageHeader.h 

/• Author: Philip R. Thompson 

♦ Address: phjls@aihcna.mit.cdu. 9-526 

• Noic: size of header should be 1024 (IK) bytes. 

* SHeader: ImageHeader.h,v 1.2 89/02/13 09:01:36 phils Locked $ 

• SDate: 89/02/13 09:01:36 $ 

* SSourcc: /mit/phils/utils/RCS/lmagcHeader.h,v $ 

V 



^define 1MAGE_ VERSION 3 



rypcdef struct ImageHeader { 

char file_version(8]; /• header version */ 

char hcader_size[8]; /• Size of file header in bytes ♦/ 

char image_width{8); /• Width of the raster image */ 

char image_heightI8]; /* Height of the raster imgage */ 

char nura colors[8); /* Actual number of entries in c_map */ 

char num_channels[8]; /• 0 or 1 ■ pixmap, 3 « RG&B buffers */ 

char num__picrures[8]; /* Number of pictures in file 4 / 

char alpha_channel[4]; /• Alpha channel flag */ 

char runlength[4]; /• Runlength encoded flag •/ 

char author[48]; /• Name of who made it •/ 

char daxe[32); /* Date and time image was made •/ 

char program[16]; /* Program that created this file */ 

char comment[96J; /• other viewing info, for this image */ 

unsigned char cjnap[256][3]; /• RGB values of the pixmap indices */ 

} ImageHeader; 



/* Note: 

* - All data is in char's in order to maintain easily portability 
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• across machines and some human readibiiiry. 

• - Images may be siored as pixmaps or in seperate channels, such as 

• red. green, blue data. 

• - An optional alpha channel is seperate and is found after every 

• num_channels of data. 

• - Pixmaps, red, green, blue, alpha and other channel data are stored 

• sequentially after the header. 

• - If num_channels « 1 or 0, a pixmap is assumed and up to num_colors 

• of colormap in the header are used. 



/••• end IroageHeader.h ***/ 
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include/ImageP.h 



* SXConsonium: ImageP.h,v 1.24 89/06/08 18:05:01 swick Exp S 



Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

............/ 



• ImageP.h - Private definitions for Image widget 

#ifhdef _XawlmagePJi 
^define _XawImageP_h 



* 

• Image Widget Private Data 

.......*/ 

^include "../inchide/lmage.h" 
^include <Xll/Xaw/SimpieP.h> 

/• New fields for the Image widget class record */ 

rypedef struct {int foo;} ImageClassPan; 

/• Full class record declaration */ 
rypedef struct JmageClassRec { 

CoreClassPan core_class; 

SimpleClassPart simpJe_class; 
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ImageClassPart image jrlass; 
} ImageClassRec; 

extern ImageClassRec imageClassRec; • 

/* New fields for the Image widget record */ 
typedef struct { 
/* resources */ 

Pixmap pixmap; 

XtCaJIbackList callbacks; 

/* private state */ 

Dimension map_width, map_height; 
} lmagePart; 

/•••—• ••••• • 

* Full instance record declaration 

typedef struct JmageRec { 

CorePart core; 

SimplePan simple; 

lmagePart image; 
} ImageRec; 

#endif /• _XawImageP_h •/ 
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include/Message.h 



typcdcf struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created */ 

XawTextBlock info; /* Display text •/ 

int size, rows, cols; /* Size of buffer (info.ptr) & dirnensions of display */ 

XawTextEditType edit; /* edit type •/ 

Boolean ownjext; /* text is owned by message? */ 

} MessageRec, ^Message; 
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include/Palette.h 



^define PalenePath V 

^define PalettrExt ".pal" 

rypcdef struct _MapRec { 
int start, finish, m, c; 
struct _MapRec *next; 

} MapRec, *Map; 

rypcdef struct _PaletteRec { 
char namcfSTRLEN]; 
Map mappings; 
struct _PalencRcc •next; 

} PaJeneRec, *Palcttc; 
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include/PullRightMenu.h 



/• 

* SXConsonium: PullRightMenu.h.v 1.17 89/12/11 15:01:55 kit Exp S 

* Copyright 1989 Massachusetts Institute of Technology 
• 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright nouce appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I -T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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* PullRightMenu. h - Public Header file for PullRightMenu widget. 
• 

* This is the public beader file for the Athena PullRighiMcnu widget. 

* It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 

* fill the needs of all applications, but docs allow a resource oriented 

* interface to menus. 



flfndef _PuURightMenu_h 
^define _PullRigbtMenuJi 

^include <X11/Shell.h> 

^include <Xll/Xmu/Convcrters.h> 

* PullRightMenu widget 



/* PullRightMenu Resources: 

Name Class RcpType Default Value 

background Background Pixel XtDefaultBackground 

backgTOundPixmap BackgroundPixmap Pixmap None 
borderColor BorderColor Pixel XtDefaultForeground 
borderPixmap BorderPixmap Pixmap None 
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bonlcrWidth 
bonomMargin 
columnWidih 
cursor 

destroyCallback 

height 

label 

labelClass 



BordcrWidih Dimension 1 

VenicalMajgins Dimension VenicaJSpace 
ColumnWidih Dimension Width of widest text 
Cursor Cursor None 

Callback Pointer NULL 

Height Dimension 0 

Label String NULL (No label) 

LabelClass Pointer smeBSBObjcctClass 



sensitive 
topMargin 
width 
button 
x 

y 



True 
VenicaJSpace 



mapped WhenManaged MappedWhenManaged Boolean True 
rowHeight RowHeight Dimension Height of Font 

Sensitive Boolean 

VenicaJMargins Dimension 
Width Dimension 0 

Widget Widget NULL 
Position Position 0 

Position Position 0 



rypedef struct _PullRightMenuClassRec* PullRigbtMenuWidgctClass; 
rypedef struct ^PullRightMenuRec* PullRightMenuWidget; 

extern WidgetClass pullRightMenuWidgetClass; 



^define XtNcursor "cursor* 
^define XtNbooomMargin "bonomMargin" 
#dcfine XtNcolumnWidtb "columnWidth" 
^define XtNlabelClass "labelClass" 
^define XtNmenuOnScreen "mcnuOnScTeen' 
^define XtNpopupOnFnrry "popupOnEntry" 
^define XtNrowHeight "rowHeight" 
Adeline XtNtopMargin "topMargin" 
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#definc XtNbunon "button" 

^define XiCColumnWidth "Column Width" 
^define XrCLabelClass "LabelClass" 
^define XtCMenuOnScreen •MenuOnScreen" 
#define XtCPopupOnEntry "PopupOnEmry" 
^define XtCRowHeight •RowHeignt" 
^define XtCVcnicalMargins "VenicalMargins" 
^define XtCWidget 'Widget' 

/••••■••■ 

• Public Functions. 

•••••••••••• • *..»*.••...••/ 

/• Function Name: XawPullRightMcnuAddGlobalAcrions 

• Description: adds the global actions to the simple menu widget. 

• Arguments: app_con - the appcontext. 

• Returns: none. 
V 

void 

XawpullRightMenuAddGlobalActions(/* app_con */); 
/• 

XtAppContext app_con; 
•/ 

#endif /• _PullRightMenuJi ♦/ 
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include/SmeBSBpr.h 

/* 

• SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 

• Copyright 1989 Massachusetts Institute of Technology 
• 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documents lion for any purpose is hereby granted without fee, provided that 

• the above copyright nouce appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is* 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMP LIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 



SUBSTITUTE SHEET (RULE 26) 
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/• 

■ SmeBSBpr.h - Public Header file for SmeBSB object. 
* 

* This is the public header file for the Athena BSB Sme object. 

• It is intended to be used with the simple menu widget. This object 
t * provides bitmap - string - bitmap style entries. 



difhdef _SmeBSBprJi 
#define _SmeBSBpr_h 

^include <Xll/Xmu/Converters.h> 
^include <X11/Xaw/Sme.h> 

/•••* • **— • »*••»»•»••••*•*••».»»••»,• 

• SmcBSBpr object 

/• BSB pull-right Menu Entry Resources: 



Class RepType Default Value 



callback Callback Callback NULL 

destroyCallback Callback Pointer NULL 

font Font XFoniStract * XtDefaultFont 

foreground Foreground Pixel XtDefaultForeground 

height Height Dimension 0 

label • Label String Name of entry 



SUBSTITUTE SHEET (RULE 26) 
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lefiBiunap LefiBitmap Pixmap None 

leftMargin HorizoniaJMargins Dimension 4 

righiBitmap RightBiunap * Pixmap None 
rightMargin Horizonta Margins Dimension 4 

sensitive Sensitive Boolean True 

vertSpace VenSpace int 25 

width Width Dimension 0 

x Position Position On 

y Position Position 0 



menuName McnuName String "menu" 
*/ 

rypedef struct _SmeBSBprClassRec •SmeBSBprObjectClass; 

rypedef struct _SraeBSBprRec *SmeBSBprObject; 

extern WidgctGass smcBSBprObjectClass; 

^define XiNleftBicmap "leftBitmap" 

^define XtNIeftMargin "leftMargin" 

^define XtNrightBmnap "rightBitmap" 

^define XtNrightMargin "rightMargin" 

tfdefme XtNvenSpace "venSpace" 

^define XtNmenuName "menuName" 

^define XtCLeftBitmap "LertBhxnap" 

^define XtCHorizomalMargins " HorizontalM argins " 

^define XtCRightBitmap "RightBitmap" 

^define XtCVertSpacc "VertSpace" 

^define XtCMenuName "MenuName" 



#endif /• JmeBSBprJi •/ 
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indude/SmeBSBprP.h 



* SXConsonium: SmeBSBP.h,v 1.6 89/12/11 15:20:15 kit Exp $ 

• Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission nonce appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertainin g to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

♦ IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

♦ CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
. * Author: Chris D. Peterson, MIT X Consortium 
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•/ 
/• 

• SmeP.h • Private definitions for Sme object 
* 

tfifndef _XawSmeBSBP_h 
tfdefine _XawSmeBSBP_h 

* 

• Sme Object Private Data 

. / 

^include <Xll/Xaw/SmeP.b> 
^include VVinchide/SmeBSBpr.h" 

/•• • •••• 

* 

• New fields for the Sme Object class record. 
» 



rypedef struct _SmeBSBprClassPart { 

XiPointer extension; 
} SmeBSBprClassPart; 

/* Full class record declaration */ 
rypedef struct _SmeBSBprClassRec { 
RectObjClassPart rect_class; 
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SmcClassPan sme_class; 
SmcBSBprClassPan smcj>sb_dass; 
} SmcBSBprClassRec; 

extern SmeBSBprClassRec smeBSBprClassRec; 

/• New fields for the Sme Object record •/ 
rypedef struct { 
/* resources */ 

String label; /* The entry label. •/ 

int vert space; /* extra ven space to leave, as a percentage 

of the font height of the label. •/ 
Pixmap left_bitmap, rightjritmap; /• bitmaps to show. */ 
Dimension left_margin, right_margin; /* left and right margins. •/ 
Pixel foreground; /* foreground color. •/ 

XFontStruct * font; /* The font to show label in. •/ 

XUustify justify; /• Justification for the label. •/ 

String mcnu_name; /* Popup menu name */ 

/• private resources. */ 

Boolean set vaJucs_area_cleared; /• Remember if we need to unhighlight. */ 

GC Dorm_gc; /• noral color gc. •/ 

GC rev_gc; /• reverse color gc. •/ 

GC norm_gray_gc; /• Normal color (grayed out) gc. •/ 

GC inven_gc; /• gc for flipping colors. */ 

Dimension left_bitmap_width; /* size of each bitmap. */ 
Dimension left_bitmap_hcight; 
Dimension right_bitmap_width; 
Dimension right J>itmap_height; 
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} SracBSBprPan; 



FulJ instance record declaration 



rypedef struct _SmeBSBprRec { 

ObjectPart object; 

RectObjPan rectangle; 

SmePart sme; 

SmcBSBprPan smejwb; 
} SmeBSBprRec; 

/••• * 

• Private declarations. 

#endif /* XawSmeBSBPprJi •/ 
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include/xwave.b 



^'include 


<X11/Xlib.h> 


^'include 


<X11/Xutil.h> 


^include 


<Xll/Xatom.h> 


# include 


< XI 1/Xaw/Cardinals.h > 


# include 


<Xll/StringDefs.h> 


^include 


<X11/Xmu/Xmu.h> 


ii include 

ft lllvlUUV 


< XI l/Xaw/Command.b> 


# include 


<X11/Xaw/Lisi.h> 


ti\rxc hide 


<Xll/Xaw/Box.b> 


# include 


<Xll/Xaw/Fonn.b> 


# include 


< XI 1/Xaw/ScroHbar.b > 


# include 


< XI 1/Xaw/Vicwport.h > 


^include 


<Xll/Xaw/AsciiText.b> 


^include 


<Xll/Xaw/DiaJog.h> 


^include 


< Xll/Xaw/MenuBunon.b > 


^include 


< XI 1/Xaw/SimpleMcnu.h > 


# include 


<Xll/Xaw/SmcBSB.b> 


^include 


<Xll/Xaw/Toggle.h> 


^include 


•SmcBSBpr.h* 


n imiuuc 


•PulIRichiMcnu h" 


# include 


<X11/She!l.b> 


^include 


<Xll/cursorfoDt.h> 


^define 


STOLEN 100 


^define 


NAMELEN 20 


^include 


•Imagc.h" 


^include 


"Message.h" 


# include 


<direni.h> 


^include 


<matb.b> 



•r\\ fi Off* 
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^include 



<stdio.h> 



include 



TaJcoe.h" 



^include 



Icon.h" 



^define 



PLOT_DIR "graphs" 



define PLOT_EXT ".plot" 

^define ELLAJN.DIR 

^define ELLAJN.EXT ".eli" 

#defme ELLA_OUT_DIR V 

^define ELLA_OUT_EXT ".elo" 

^define VID_DIR "videos" 

^define VID_EXT \vid" 

^define IMAGE_DIR 'images" 

^define BATCH_DIR "batch" 
^define BATCH_EXT ".bat" 

^define KLICS_DIR "impon" 

^define KLICS_EXT ".kJics" 

tfdefinc KLICS_SA_DIR "import" 

^define KUCSJSAJEXT ".klicsSA" 

rypcdef enum { 

TRANS_None, TRANS_Wave, 
} TransType; 

typedef emim { 

MONO, RGB, YUV, 
} VideoFormat; 

extern String ChannelName(3][4]; 

^define negif(bool, value) ((bool)?-{vaJue): (value)) 
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typedef struct { 

String name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, 'Icon; 

rypedef void (*Proc)0; 
typedef String •(•ListProc)0; 
rypedef Boolean (*BoolProc)(); 

typedef struct { 
String name; 
WidgetClass widgetClass; 
String label; 

String hook; /• menuName for smeBSBprObjectClass •/ 
} Menultem; 

rypedef struct { 

String name, button; 

ListProc Iistjroc; 

String action_name; 

Proc action jjroc; 

caddrj action_closurc; 
} Selectltem, •Selection; 

rypedef struct { 

TransType type; 

int space [2]; 

Boolean dim; 
} WaveletTrans; 

rypedef union { 
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TransType type; 
WavcietTrans wavelet; 
} VideoTrans; 
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typedef struct _VideoRec 

char namefSTRLEN]; 
char path(STRLEN]; 
char filcs[STRLEN]; 
VideoFormat type; 
Boolean 
Boolean 
Boolean 
int rate; 
stan; 



{ 



int 
int 
int 
int 
int 
int 



/• Name of this video name.vid V 
/• Path to frame fiJe(s) •/ 
/* Name of frames filesOOl if not name •/ 
/• Type of video (MONO, RGB, YUV) •/ 
disk; /* Frames reside on disk rather than in memory •/ 
gamma; /• Gamma corrected flag */ 

negative; /• Load negative values in data •/ 

/• Frames per second •/ 
/• Starting frame cumber */ 
size [3]; /• Dimensions of video after extraction x t y and z */ 
UVsample[2]; /* Chrominance sub-sampling x and y •/ 

offset; /• Header length •/ 

cols, rows; /♦ Dimensions of video as stored •/ 

x_offset t y_ofTset; /• Offset of extracted video in stored •/ 



VideoTrans trans; 
int precision; 
short **data[3]; 
struct _VideoRec *next; 
} VideoRec, 'Video; 



/• Transform technique used •/ 
/• Storage precision above 8 bits •/ 
/• Image data channels */ 
/* Next video in list •/ 



typedef struct { 

Video video; 

char namefSTRLEN]; 
} VideoCtrlRec, *VideoCtrl; 



typedef struct JPoiniRec { 
int location[2]; 
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Lnt usage; 

struct _PoiniRec *next; 
} PoimRec, "Point; 



rypedef struct _FrameRec { 

Widget shell, imagejwidgct, point_merge_widget; 
Video video; 

int zoom, frame, channel, palette; 
Boolean pomt_switch, poim_merge; 
Point point; 
Message msg; 
struct _FrameRec *next; 
} FraroeRec, *Frame; 



^define NO_CMAPS 6 

rypedef struct _BatchRec { 
Proc proc; 

caddrj closure, call_data; 
smict _BatchRec *next; 
} BatchRec, 'Batch; 

rypedef struct { 

char homefSTRLEN]; 
XtAppContext app_con; 
Widget topievel; 
int nojeons; 
Icon icons; 
Video videos; 
Frame frames; 
Point points; 
Palette palettes; 
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ini noj)aJs; 
String parsc_filc; 
String parsejoken; 
FILE *parse_fp; 
XVisuallnfo •visinfo; 
int levels, rgbjevels, yuvjevels[3]; 
Colormap cmaps[NO_CMAPS]; 
String batch; 
Batch batchjist; 
Boolean debug; 
int ditberI16][16]; 
} GlobalRec, 'Global; 

typedef struct { 

Widget widgets[3]; 

int max, min, * value; 

String format; 
} NumlnputRec, *Numlnput; 

typedef struct { 

Widget widgets[2); 

double max, min, *value; 

String format; 
} FloatlnputRec, •Floatlnput; 

extern Global global; 

/• InitFrame.c •/ 

extern Video FindVideoQ; 

/• Pop2.c */ 



n trrT tot n r *»e* 
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extern void NAOi 
extern Widget FindWidgetf); 
extern void DesiroyO; 
extern void Free(); 

/* Storagex */ 

extern void NewFrameO; 
extern void GetFrameO; 
extern void SaveFrameO; 
extern void FreeFrame(); 
extern void SaveHeaderO; 
extern Video CopyHeaderO; 

/• Message. c */ 

extern void TextSizeO; 

extern Message NcwMessageO; 

extern void Message WindowO; 

extern void CloseMessageO; 

extern void MprinifO; 

extern void DprintfO; 

extern void EprintfO; 

extern void MflushO; 

/• Icon3.c •/ 

extern void FillFormO; 

extern void FillMenuO; 

extern Widget SnellWidgetO; 

extern Widget Format WidgetO; 

extern void SimpieMenuQ; 
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extern int TcxtWidthO; 

extern Icon FindlconO; 

exiern void NumlncDec(); 

extern void FloatlDcDecO; 

exiern void Change YN(); 

extern XFontStruct *FindFont(); 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-l 
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/. onxsA jastauanb Ama-ieas 




^asn 


./ 


' auant 


apot; 


/. 270/uo aajjnq x»3T3aJoatfi 




lasn 


./ 






/. x^^auoa aaai joj uotaaziatrenb ataauoanv 




jasn 


./ 


•D'oane 




/. aaaut/ajauT apoaj uotcsajduioo 






./ 




uaaxoos 


/. (saa^q) azts -xajjng 




jasn 


./ 


:azts~jnq 




/. uaa^ac andano ut auiyjj jad «aa/g 




-asn 


./ 


• ano"jdc 




/. uaaias ar\dm ut aurwjj jad saaXg 








"jT'jdq 


a-T 



aotu^i; jap ad/ 



ctMa*7 ue:jpY . Aa uaaaxjp. 
paAiasaJ ca-jfitj 
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H*mt *<zny aivda : 
oaq»<or»dc • 
9«-ouq .' 
vavp«ai*d6 i 



t-«iaj»ds-- aj 



X»rw *<3NY ••XVdtS 

90-ouq 
wawp«ajwds 



Saaop <- 



aAta»6au it 
uAib p»ai : 
aunos dn a»s : 

• 3tM OX»Z JT 



•J«dtj *ouqj 
ooqvtf 
axwis} '«avpf 

oaqr»38pj 
aradaf&i 

»XWd8 j • g 9 

ajvdevvaap? 

todpuj© 
sodope *».zvds? 
ouq?*vavp9 

Aauopg . 
ouqfesip? 
a.xvdsv9i 
axnbe 

OUq7'*3*p7 
OUqV*a»PV*3dj 



•2»dfffot*sv»a»p7*:rad* 'daaaj -xppt ? 



a* fpue 
q-bqrvs 

f * OAOUI 

f ' vuq 
•uqp 
3aff~anq 



flauop© 



«• »jq 
T-bppe 

A*6au eodpujg 

M*pp* 

«* tpuv 

X * BACH 



«-9uq 
•uqp 

aae""anq 

s*auq 
aa5~jnq 

baAOUl 

B'beq 
aaff~jnq 

atiTjfinq 

YITCOX 



codopg 



OC089X 



9UTqa«w 



apntouT 
fias 



afiwrt and a no aAeaao \/i 
urvaiae andu: aAeaso z/Z 

:aoa apos asej 
apoa apoDaosDTtn 0X089 



•paAjaeaj ca^flti xiV 
paatun- son* C6ST aqfltaAdoo © 



LS9 



upua 



daas«>>xaAat •' 


jppff? -aiadci 
daae 9 

«jvac7 oa 309 
dam 

ajedS9'da3&9 


A * aAOtU 

daAe 
A'ppa 

dVAO 

a-tkt 


airi«d 




axadc9 'ii 


t 'bqns 


6aupui», 


6«*ajad» .* 
Hstw ■afftf ajads : 
ouq*<<ajvds .* 
9»-ouq 
aaap«ajtds : 


a3iJM« 
axadt 9 

a jade 9 * a« 
aiadS9* itOOS- 
a j ads ? 'ouq? 
ouq? 
ajads? *e3ap9 


s *ajq 
a *0au 
A*ppv 
a -Tptra 
T ; 2St 
a 'bqr.s 
X ' aAOu; 




T-sjaiads-- it : 


'SaupujB 
fiauopa * a.ied»9 

Ouq9'V3VP9 


8*auq 
awrp 
aafi~xnq 


6auopf 


□ ■ • 


astXAg 
a Jade 9 


s*ajq 
r °pp b 

a* Aau 


eodpujg 


g«*ajads .* 
jftaxu «<2NY ajads : 
ouq«<<ajads .' 
9 a - otrq .' 
vaepcajeds : 


aarjAg 
a jade 9 ' 9# 
ajedsvjtOOSi 
ajads 9 *ouq7 
ouqt'tt 
ajadsf •»3tp9 


s * a jq 
A'ppe 

* • rptre 
T ; J9t 

q*bqns 

* • 8AOUI 




X-»; ajads-- it ; 


sodpuja 
eodopo *a jade 9 
ouq9*ca»p9 


s - auq 
•uqp 
aafi~jnq 


eodep& 


<- 9AT1969U ;t : 
uA:s paai : 
3 unco dn 3a t -' 
aaiJA OJ32 ;t : 


fiauope 

OUq? 'S39p9 

ajadsi '9# 

ouq9 a oaap9 
ouq9'aaap9*i3d9 
a j ads 9 


«• auq 
aafi^inq 

b»AOUI 

s -t>aq 
3a6"";nq 
out j"";nq 

A* JX^> 




ajadS9 'ouq* "Pipp* * jad* 'da as? ' jpp*9 


C1YAX 

OJDauj 


* 






tupua 




03T»P*Jppe. : 
d»35=>>xaAax : 


jppP9 •eJedS9 
da 3 59 

ajadsi 'daas? 
daas? 

ajpds9 'da^s* 


rt-ppe 
da as 

«-ppo 
dens 

A" 


a 




9JPdS9 ' L» 


X • barns SaL-p'j j j 


55*9.1 ads : 


a3TJAJ 

9 jade 9 
SJpds? 'a. 


s-«iq 
a - 6au 
* A-ppe 





58CCZ/P6 OM 



tapua 



ttt; 

9«-ouq 



T-»;a.xeds-- jt 



3Ur\O0 dn 398 

trots dp(K 



ope ' BJeds? 
ouqy »a»pi 



8*-T»a»t • 



6«* > «xvds 
Jftwu «oNY aarvds 
ouq*<<aj»ds 
9«_ouq 
«a«p«02td« 



t-*r»x»da — 



9**s3tq : 
t3Tqs-83tq .' 



*cy« «ONY »i»dc 
ouq=<<»i8dc 
9*-ouq 
vaepsaxeds 



I-«;ajed6-- ;t 

UfitS pP3J 

3ixnoo dn 395 

»3TT« 0.192 ;t 



*PP*?'aj»ds9 
axrdsi 'daas? 

•jade? 

•3tOA0 

aj»<l* 7 

a*adrv8# 
•atds?* Jtoos* 
axvdf 9 'ouq7 

•xtdt 7 'tavpf 

ftaupujj 
ftauope 'ajvdcv 
o«qt *i3«pj 

»2PdS9' t , 

a^vde? 

» 3 1.1*3 
ajadc 9 - B# 
axadsi 'JiOCSi 
•.reds 7 'ouq^ 

8jeds9«P3ep S 

aodpuje 
sodopg 'a^ode? 
ouqj'saep? 

fiauop 9 
ouqj-ea^p? 
iieds? -9, 
3tnig. 
ouq? '*3epj 
ouq?-»aep ? . J5(3 , 

ajpds? 
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atiTJ-jnq 
q*bqns 

«*auq 
auqp 
aafl-jnq 

baAom 
3*8~jnq 

s*b«q 
396-jnq 

B2pUd 



DUO ft 



op 8 



3tn£>5 



T'bqus toupujg 

8-yjq 
*-£au 
M-pp» 
«• Tpno 

q*bqns 
T'aAou 



■ *auq 
auqp 
aafl~jnq 



fiauope 



• *tjq 
ftoppv 

A'Oau eodpujg 

**»aq 
A-ppe 
rpu* 

q-bqns 
7 *aAow 



s -auq 
•cqp 
3a5~inq 

s * auq 
3a6~;nq 

D3/.OUJ 

s -oac 
aaS'jnq 
PUTj-jnc 

O-IDtU 



sodopg 



OX9VUI 



niisui 'okjs "Tins 'aioA ! 

■ 







ujpua 


3xns»3s2pps, : 


jpps?*XP 


M' aAOW 




IP'daasi 


t'TSI 


axrisa2. oxnsax .* 


IP 


X *6au 


sod <- aAtiiiod jt • 


tode 


s *baq 


3B«3 U0TS : 


0P*0# 


3S3q 


ouq axoaesx .» 


ouq? 


dsns 


»pn3Tu6eui axxsua 20 j : 


31VC0 *ouq? 


jqp 


atns»j jo qst oaui : 


tPMi 


X • xxox 


dura a mcij qsui ajttjs .* 


OP'T« 


X-isx 




ouqrx# 


Mtxrns 


s3xq'ouq=ouq .' 


ouq? '63iq? 


A - 8AOB1 


pa an ♦•xy »«n i 


ouq? 


d»A6 


0»3ins»x : 


TP 


X-JT3 


Ouq«<<dttOJ f 


OP 'otjq? 


T*«T 


X«-XP •• 


oucrr*x« 


q 'bqns 


T-«3tq--XP 


ouq?*«3rq? 


q*qns 


B3rp»3Tnsa2 •' 


0P'«3»p? 


X *»AOU! 


« 


ouq? *ra»p? '23d? 


3UTJ"jnq 


(qsni<-qsx)fi»« 


t UDXS :U0tCJ*A BXq* 3BdLlO0 dXSAp 


ouq? S3tp? • 23d? 'da3S?*2pp?? 'S3tq? 


XNIX 






020TU1 






urpua 


3X n cax«2ppe» : 


jppai'OP 


* '9AOU1 


daaca>>x»A»j : 


0P'd939? 


T*T«I 


XaA»x ouiAsai xccui Xxdds .' 


OP ' IP 


X-pUB 


3UCO 0306 ! 


3UO90 


s • sjq 


XaAax^-TdAa] : 


OP 


T*6au 


T9A3T &UTA99X >(SSUI A\6&9 i 


OP'IP 


X'tme 


SOd 030S aAX3XC0d JT ' 


code 


s -baq 


iXi&xs : 


0P*S3tq? 


3S3q 


HB«««xp 


TP'It 


X -bqns 


tM«iqJxp : 


IP'S3xq? 


aasq 


0»TP 


TP 


X-2X3 


ouq»<<3ir\saj ■' 


OP' ouq? 


X-2SI 


X»-XP r 


ouq? • t • 


q-bqns 


r-S3TQs-XP •' 


ouq? -C3Tq? 


q ■ cms 


s^spsaxnsa.: : 


OP'S 3Pp? 


t 4 saou: 




ouq? ' v asp? ' j 3d? 






OUtCCTAU St 


t>-JX«4 : » 


ouq? -eaep? • jad? -da^? • 2ppe? ■S3Tq? 


mix 






02 3S*JJ 




TX : SuTjaauTbus 





sode 



3iqse 



3UOO0 

sod* 



- 099 - 



S8t£T/P6 OM 



use 3 uia/ jj3no iumxoauo 



□aip*av 
(ippaq av> aurpoan 



tP'9P'0»*d»W 'fflTTJ 
**'Xtq~*l 
Z.p , 9P'0»'d»3t»'(r»> *«3tq7 

LP '9P'0» '«3T^ 

LP'9P'0«'d»a«*' (C*> '•axq'J 

«Tq* *xts~*i 'xt^r** 



)tX<T"Xa*«xpptD : 
j(tq-v 3 *jpp»3 : 



i(Xq~x»*xppt3 
j( T q-x«*jpp»D 



XTq - Xe*JppPO 
J(tq~ x * »XppB3 



0P'LP'9P'0**<3»3ffT ' tz*) 

5»*xtq~** 

0p*tP'9P'0»'<3a J8?* (f) 
C»*XXq~*l 
0p'£.p'9P'0» *<3»3B7' 

c» # xrq"x? 

0P'LP*9P'0»'<l»as»*irt) 

da j • * • *tq~ <i • x rq~** 



0p'tP'9P , 0»'<J»a«»' 

r*'XTq~*i 

OP'tP^P'Oi'dai**' c»» 
C»'Xiq~*t 

0P'LP'9P'0» 'daact * <t*i 
j»«JtXq"x» 

OP ' LP ' 9P ' 0° 'daaov (;») 

dais*. *XTq~** *XTq~x9 



Op'Lp'gp'oe'daasi* (r«) 

r»*xTq~*? 

OP'tp^P'O^'da^e? ' tr»» 
?*'Xtq~A* 

0P'tP'9P'Oe'<l»35»' (C») 
rvxiq*"** 

0P'iP'9P'0*'daisv (r*) 

d»«i 'xTq~*? -xrq'xi 



)(Tq^fs»jppeD : - Z»-XTq~*l 

xiq-^-*xpp*D : ?*'XXq~<<? 
XTq-Jts.jppeD : ?* # Xtq~** 



itCX 

fftpp* 

A*wpp» 

T'bppe 

tupua 

fbppe 

*'*ppe 
YX730X 
fbppo 

«T30X 

cnas 

axaau: 
acnia 

TTYAX 

T1YAX 
n-wppa 
T1YAX 

TTYAX 

aiptra 

01YAX 
fbppe 
OIYAX 

A* PppP 
07YAX 

I'^ppe 
OTYAX 

nns 
upua 

X-bppp 
**rppe 



^oo/^aD/iOd 
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UK i UlttJ JJdHb iLHlllbbllb' 



130" jna 
dois u»43 on 
i39~jna 

aiOA U»tt3 T JT 
dOiS ua^3 0 JT 

OIOA a»ua I JT 

dO-LS u»«s o IT 
iao"ina 

axoA u»m t jt 

dOlS «»U3 o JT 

DKi~ina 



dOAS »K3 0 JT 

iao"ina 
DWina 

doxs o jt 
130'jna 
ara'ina 

dCXLS a«3 0 JT 

2Ni"jna 

dOXS »in o JT 
i30"ina 
ONi'jna 



tP'9P 
1XU8 
LP*9P 

ip*9P'a» 

>dIXS 

i.P *9P 

iP'9P 
ip-9P'0« 
MIXS 

LP*9P 

iP'9P 
iP'9P'0« 
IdlXS 

iP'9P 

iP'9P 
LP*9P'0» 



t*baq 
Wfl~jnq 

joq 
t*»uq 
3t0~jnq 
t'beq 

3»fl~jnq 

isq 
t *»uq 
39fi~;nq 

3»fl-jnq 

icq 
t-»uq 
a»6~jnq 
s*baq 
3»6*jnq 
3UiJ~;nq 



THB9 



XUOdX? 



OHQJ dIXS~SS 



*»jj*q TIT? 



»dIXS 

LP'9P 
CP*9P'0» 

>dIXS 
M»» 

tP'9P 
LP'9P*0* 

>dIXS 

nee 

tP'9P 
f.P'9P'0* 
>dIXS 

IP'9P 
tP'9P'oe 

IXOdXZ 



0P'4P'9P'OP 
OP'iP^P'O* 
0P'LP'9P'O* 
0P'£P'9P'0e 
LP'9P'0* 



f 3J 

icq 
t 'baq 
3»6~inq 
sutj'jnq 
itq 
c -b*q 
3»ff*jnq 
OUt..X-jnq 
jsq 
e *baq 

3UT2~jnq 
-x«q 

3aff~;nq 
3Ui«x"jnq 



DM.Ti dlXS-HIiS 



3XUft 



iJAHdlXS 
iiHHdlXS 

.unndixs 

UAH d IMS 



!X0dX3 



JHIU frdlXS 



aIX5-3N2S 'dIXS'SS 'dlXSTIIlS ' >dIX3 
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Octave Process ing: 

DC ST I LL0. DOSEWDO. DOSTXLL1. 
DCVCID1. DO ST ILL SEND 1 , DOSEMD1 



*rwt 


tne.s * 

bsr 

rts 

ENDFVNC 


Onxt 
SKIP4 




: if 1 then VOZZ 


SENDSK 


:? fukc 


EXPORT 








buf _rinc 


a0.d6.d7 




; BUF.INC 




buf_get 
beQ. s 
bu I aec 
beq. s 
budget 
beq. s 


d€,d7 

Bskl 

d6.d7 

OskO 

d6 , d7 

eaki 




; BU7_CET 

• if 0 the STOP 

' BUF_GET 

if 0 then STILLSEED 

BUT_GET 

if 0 then void 


OskO 


bar 

bu f_rinc 


a0.d6.d7 


» 


BUT.DJC 


Qskl 


buf_get 
beq. s 
buf_gec 
beq. s 
bui_set 
beq.s 


d6.d7 
9sk3 
d6.d7 
9sk2 

8 s JO 


• 
< 

• 


Bur.crr 

if 0 the STOP 
BUT_GET 

if 0 then stillsend 
BOT_GXT 

if 0 then VOID 


9sk2 


bsr 

bu£_nnc 


SXIP4 

a0.d6.d7 




BOT.XNC 


9 Ski 


buf_get 

beq.s 

buf.get 

beq.s 

buf_get 

beq. s 


d6.d7 

OskS 

d«.d7 

0sk4 

d6.d7 

OskS 


I 
t 
» 
• 

; 


BU7_GET 

if 0 the STOP 

Bur.crT 

if 0 then STILLSEND 
BOT.GZT 

if 0 then VOID 


0sk4 


bsr 

f m i nr 


SKIP4 

Jtfl rift <47 




BUF_XKC 


OskS 


buf.gec 
beq.s 
budget 
beq. s 
buf.gec 
beq. s 


d6.d? 

Onxc 

d6.d7 

9sk6 

d6.d7 

Bnxe 




BUF_GET 

if 0 then STOP 
BUF.CET 

if 0 then STILLSEND 
BUT.CET 

if 0 then VOID 


9sk6 

enact 
• 


bsr 
rts 

ENDHJNC 


SKIM 







DOSTILLO FUNC 



EXPORT 



cfiocTJTfrrr cucct /Din c on 
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buf^Tinc 
buf_get 
tne . s 
res 

?stiil xove.l 

STILL 

XVALO 
addq.l 
XVALO 
adds .w 

XVALO 

addq.l 
XVALO 

bsr 
res 



a0.d6. d7 
d6.d? 
Cst ill 



al.a2 
•4.d5.d3 

«a2) .d3.a0.d6,d7.d0 
•4.«2 

(a2) .d3.aO.d6.d1. dO 
d2.a2 

t&2) .dl.aO. dfi.d7.d0 
M.a2 

Ia2).d3.a0.d6.d7,d0 



STILLSK2P 



endfwc 
dos en do tunc 

buf.rinc 
buf.get 
bne . 3 
res 



EXPORT 



9cont 



move . 1 
buf_get 
bmq.v 
buf _g«c 
beq.v 

SEND 

X DELTA 
addq.l 
XDELTA 
adda.w 
XDELTA 
addq. 1 
XDELTA 

bar 
rts 



a0.d6.d7 
d6.d7 
9 com 



al.«2 
d6.d7 

993 

d6.d7 
0vd 

• « .dS.d3 

<e2).d3.a0.d6.d7,d0 
M.a2 

<a2J .d3.a0.d6.d7.d0 
d5.a2 

<a2).d3.a0.d6,d7.d0 
M.a2 

(a2J.d3.a0.d6,d7,dO 



SENDSKIP 



; ST I LiS END M,d5.d3 



9vd 



XVALi 
addq. 1 

XVALI 

adda.w 

XVALI 

addq.l 

XVALI 

bsr 
rts 

;VOXD 



<a2),d3,a0,d6,d7.d0 
•«.«2 

<a2) ,d3,a0.d6.d7.d0 
d5, a2 

<a2).dJ,«0,d6.d7.dO 
•4.a2 

fa2> ,d3,a0.d6,d7.d0 
SS.SKIP 

M.dS 



buf_:nc 
BUF_crr 

it 1 the STILL 



caddr=baddi 



caddr*sx_blk 
caddr«>»y_blk 
caddr*=x.D!X 



8UF.IHC 
BUP_CET 

if 1 chea continue 

caddxsbaddr 
BUT.CET 

if 0 than STILLS END 
BOT.CZT 

if 0 then VOID 



eaddr*cx_blk 
caddr-*y_blk 
caddr»ax w blk 



caddx*ex_blk 
caddx*«y_blk 
caddr*sx.blk 
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Gnexc 



esdn 

macro 
DOVOID1 

mov« . 1 

add.l 

VOID 
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t A * . w ^ 


(42 ) 


iddq. 1 


• 4. a2 


clr.v 


<*2) 


adda . w 


d5. &2 


clr.v 


<a2 ) 


addq.l 


M.a2 


clr . v 


(•2) 


zts 








macro 




DOSTILU 


&addr 


buf _cet 


d6.d7 


beq. w 


enext 


move. 1 


al,a2 


add.l 


Aaddx.aS 


STILL 


•4.45. d4 


bsr 


STILLSKI? 


buf_rinc 


a0,d6,d7 



taddx 

al.aJ 

iaddr.a* 

#4,(35 



; caddr-*x_Dik 
; caddr-=y_blk 
: caddr*=x_blk 



Bur_Grr 

i£ 0 che stop 

caddrsbaddr 
caddx*=addrs( 1) 



; BUF.INC 



; caddr»b*ddr 

; caddx*=addr* ( 1 J 



macro 

DOSTILL5B4D1 



Saa 
•next 



&addr 



bu£_gec 
beq. *» 
move. 1 
add. 1 
buf_get 
beq. • 

VOID 
bra 

STIXXSQiD 
bar 

buf_rinc 



endm 

DOSTILU FWC 

buf_rinc 
buffet, 
bne.a 
ret 



d6.d7 

9next 

al.&2 

4addr.*2 

d6.d7 

998 

M.d5 
9nexc 

•4.d5.d4 

S5.SX2P 
a0,d6,d7 



EXPOJtT 

aC,d6.d7 

d6,d7 

Scant 



BOT.CCT 

if 0 che STOP 

caddr*baddr 

caddx*8addr5 f 1 ) 

BUF.CCT 

it 0 Chen STILLS END 



; BUF_INC 



; BUF_INC 
; BOF.CET 
; if 1 che cont 



econt move. 1 



al.aa 



; caddr»baddr 
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edd.i 
STILL 

swap 

=v*_r:r.c 
3C still: 
dostill; 

DOSTILLi 

DO ST ill: 

swap 

exg 

res 



En5ineerin-:K2:csCrde:CcxpPict:K:ic5Dec2.d 

: caddr-.addra(0| 

dS 

d4.aS 



a0.d6.d7 
< .' a3 I 
8ia3> 
12(a3) 
16(43) 

d5 

d4.aS 



BU7.LNC 





macro 




• 


DOSOJD1 


taddx 




buf_ge: 


d6.d7 




beq.w 


9 next 




move. I 


ai.a2 




add. 1 


fcaddx. a2 




buf_gec 


d6.d7 




beq. w 


ess 




buc_gee 


d6.d7 




beq. v 


Ovd 




SEND . 


M.d5.d4 




bsr 


SENDSKIP 




bra 


flrinc 




VOID 


M.dS 




bra 


9 next 


9ss 


STILLSENO 


M. d3.de 


9rinc 


bar 


SS.SKIP 


buf_rinc 


a0.d6.c7 


vnext 

• 






en dm 





dcse»32 tunc 



EXPORT 



9 cent 



bur.rinc 


a0.d6.d7 


buf_get 


d6.d7 


bne.j 


9 cone 


res 




move. J 


al.a2 


add.l 


(a3J .a2 


buf_get 


d6.d7 


beq.w 


9 si 


buf_get 


d6.d7 


beq.w 


9vd 


i ••• 





SO© 

buf.rinc 

DOSQJD1 

DOSEND1 



a0.d6.d7 

4<aJ) 

8(a3) 



Bur.crr 

if 0 the STOP 
caddr-baddr 
caddr^addrsfi J 

if C chen STILLSend 
BUF.3TT 

if 0 chen void 



BOT.INC 



BUT. INC 
BUr.CET 
if 1 the CONT 



; caddr-baddr 

; caddx«>eddrs (0] 

; BUP_CT7 

; if 0 then STILLSEND 

; BUF.GET 

; if 0 then void 



but^ikc 



SUBSTITUTE SHEET (RULE 2fi) 
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DOSEKD1 

res 
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I2la3) 
16ia3) 



?S5 stil^ssnd "e.di.da 

buf_cinc a0.d6.d" 
DOSTI-LSEND1 4<a3) 
DOSTILLSEND1 8(a3) 
DOSTIU.SEND1 12 (a3) 
DOSTIILSENDI 16 (a3) 
rts 

••• VOID 
3vd 



VOID 


18, dl 


DOVOID1 


4<a3) 


DOV0ID1 


8<a3) 


DOVOID1 


12<a3) 


DOVOID1 


16(a3) 


rta 




EKDFUNC 




macro 




17VSTILL0 





Low.Paas 

move. I 
LPF STILL 

Sub- band gh 

addq.I 
bar 

Sub -band hg 

subq.l 

add.l 

bar 

Sub- band gg 

addq. 1 
bar 
sab. 1 
addq. 1 

«ndm 

macro 
UVSEHDO 

Lov.paaa 

buf.rinc 

buf_get 

beq.w 



al. a2 

M.d5.d2.d4 



#2,al 
DOSTILLO 



«2.al 
a4 .ai 
DOSTILLO 



• 2.al 
DOSTILLO 
a4,al 

• 6.al 



.SUF_INC 



j caddrsbaddr 



baddr*s2 (gh band) 



; baddr--2 (hh baud) 

; caddr««2* row (hg band) 



baddr*»2 Igg band) 

caddr-sl row (gh band) 
(2*) *ddx (0] *-x_o.nc 



a0.d6,d7 
d6,d7 
9 subs 



; BDT_INC 
; BOT.CET 

i it 0 then process subbands 



siJBsrmnr rhfft tm f ?ro 
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move . 1 
SEND 

SuD- band gh 

3jubs addq.I 
bsr 

Sub- band r.c 

subq . 1 
add. 1 
bsr 

Sub-band gg 

adda. 1 

bsr 

sub.l 

A'ldQ. 1 

endm" 
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!]"!? ^dcrrbaddx 
M.d5.d2 



• 2.al 
OOSENDO 



• 2.al 
a4.al 
DOSENDO 



*2.al 
DOSENDO 
a4,al 
•«.al 



caddr- =2 {gh oanc) 



fcaddr-*2 <hh band! 
caddr*al row ing band) 



beddr»c2 (gg band) 

caddr-al row <oh band) 
(2*) addrtOJ-sx.inc 



Decoder functions: 
Klics2DlStill« Klics201Send 



Klics2DlStill 
• 


rune 


Klics2DlStill (sho 

• 


PS 


RECORD 


8 


dsc 


DS.L 


1 


siie.x 


DS.L 


1 


size_y 


DS.L 


1 


lpfbits DS.L 


1 


norms 


DS.L 


1 


p:t 


DS.L 


1 


dara 


DS.L 


1 


bno 


DS.L 




• 


DJDR 




IS 


RECORD 


0. 


x_lim 


DS.L 


1 


x_iinc 


DS.L 


1 


y_incO 


DS.L 


1 


y.inci 


DS.L 


1 


y„lim 


DS.L 


1 


LSiie 


EOO 


• 




ENDR 





EXPORT 



'norms 



dO/dl - spare 
d2 - seep 0 (HH) 
<±3 - step 0 
d< - lpfbits 
d5 - y_bUc 

d6 - dace (bit screen) 
d7 - bno (bit pointer) 



x counter termination 
x termination increment 
y counter increment 
y counter increment 
y counter termination 



row_atart 
I row 
4 rows- 
7 rows 
area 



SUBSTITUTE SHEET {RULE 26) 
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■ 


aO - ptr 


;bic buffer) 




* 


al - Daddr 


(block address) 




* 


a 2 - caddr 


(coeff address) 




• 


a3 * x_lim 






* 


a< - x.line 






• 


a5 - y_incO 








link 


a6. *LS. LSize 


locals 


• 


novem. 1 


d4-d?/a3-a5. • <a") 


: store registers 


• 
• 


Load Bit Buffer 






move. 1 


PS.daca (a6) . aO 


; aOrtdata 




move . 1 


Ia0).d6 


; daca-'aO 




movg. X 


PS.bnola6) ,a0 


; a0=4maak 




move. 1 


(aO).d? 


; mask»"aQ 




move . 1 


PS. per <a6) , aO 


; aOsfcper 


• 


move . 1 


(aO).aO 


; aOspcr 


• 
• 


Sec Up Block Councers 






move.l 


PS.dsc U6).al 


al - image 




move. 1 


PS.sire_x(a6) , dO 


; d0«3ize_x 




add 1 


do do 

UV f uv 


; in shores 






QV • 1» . A i int. 1 BO | 


; x_linc»l row 






r o . 3 lifljr too;, (U 


; dl«aize_y 




liiyil • W 


HO dl 


; dl*«dO (area) 




add. 1 


al. dl 


; dl** image 




move . 1 


dl.LS.y.llm(a6) 


; y_lim»dl 




move.l 


d0.d2 


; d2sd0 (1 row) 




add.l 


dO.dO 


; d0*«»2 (2 rows) 




move.l 


dO.dS 


; y_blk-dC 




subq. 1 


M.d3 


; y_blk-«x_blk 




add.l 


dO.dO 


; d0*«2 (4 rows) 




move. 1 


dO.L5.y.ineO(a6) 


; y_incO«dO 




add.l 


dO.dO 


; d0*«2 (8 rowa ) 




sub. 1 


d2.d0 


; d0-*d2 P rows) 




move.l 


dC.LS.-/_incl(a6) 


; y_incl«dO 




move. 1 


PS .ncrma ta6) , a2 


; Cat Norm pointer* 




move.l 


<a2),d2 


; read normal 




move. 1 


4<a2) ,d3 


; read normal 




move. 1 


PS.lpfbitsU6),d4 


; read Ipfbits 




move. 1 


LS.x_linc(a6) ,a4 


: read x.linc 




move. 1 


LS.y.incC ta6) . aS 


; read y.incO 




move. 1 


a4.a3 


; x_lim»x_linc 




add.l 


al.aJ 


; x.liswsbaddx 


Qx 


UVSTXLLO 




: process UV block 0,0 




OVSTILLO 




process UV block 1.0 




add.l 


aS.al 


; (2) addx(0] ♦=y_iuc 




cnp. 1 


LS.y_lim<a6) .al 


; (2*) addr (0) -limit? 




bge.v 


Olast 


; if half height 




suto.l 


•16. al 


; point ersblk ( 0, 1) 




UVSTILLO 




; process UV block 0.1 




UVSTILLO 




; process UV block 1.1 




sub.l 


aS.al 


; (2) addr [0] ♦■y_inc 




cnp . 1 


aJ.al 


; (2*) addr (0) -limit? 




bit .w 


fx 


; 14) if less then loopx 




add.l 


LS.y.incKaO.al 


; (2*) addrl0)**y_lnc 




cop. 1 


LS.y_lim(e6).al 


; (2*) addr (01 -limit? 




blew 


9y 


; (4) if leaa then loopy 
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Save Bit Buffer 



move . i 


FS.daca < a 6 ) . a2 


; spare»tdata 


move . 1 


d6. (a2) 


: updace daca 


move . i 


PS. bno ia6 ) , a2 


; spares&bno 


move . I 


d7. (a2) 


.- update boo 


move . 1 


PS. per ( a€) , a2 


; spare»ipcr 


.T.cve . 1 


a0. fa2) 


; update per 


movtn. 1 


<a7)..d4-d7/«3-a5 


; restore registers 


unlk 


a6 


; renove locals 


rts 




; return 


ENDFUNC 







Klics2DlSend nroc export 



Klics2D15end i short *dst. long size_x. long size_y, short 'norms, unsigned long 



PS 


RECORD 


8 








dst 


DS.L 


1 








size_x 


DS.L 


1 








size_y 


OS. L 


1 








norma 


DS.L 










per 


DS.L 










daca 


CS.L 


1 








bno 


DS.L 


1 








• 


ENDR 










LS 


RECORD 


0 , D£CR 








x_ 1 im 


DS.L 


1 


# 


X 


counter termination rov.start* 


x.linc 


OS.L 


1 




X 


c«rmir«at ion increment 1 row 


y_inc0 


OS. L 


1 


* 


y 


counter increment 4 rove 


y_incl 


OS.L 


1 


* 


y 


counter increment 7 rows 


y_lim 


DS.L 


1 




y 


counter termination area 


LSize 


EOU 


* 










ENDR 











dO/dl - spare 



d2 


- step 0 


(KH) 


d3 


- step 0 




d4 


- y_incG 




dS 


- y_ol* 




dfi 


- data 


(bit stream) 


d7 


- bno 


(bit pointer) 


aO 


- ptr 


(bit buffer) 


al 


* baddr 


(block address) 


a2 


- caddr 


(coeff address) 


a3 


- x_lim 




a4 


- x_line 




a5 


- y.lim 





link a6,#LS. LSize ; locale 

raoven. 1 04-d7/a3-a5 . - (a?) ; store registers 



Load Bit Buffer 

move.l PS.daca(a6) ,«0 ; aCUidata 

n»ve.l (a0),d6 ; data**a0 

move.l PS. bno (a6) , aO ; aO-Aroaak 

move.l fa0».d7 ; maak-'eO 



si irstiti nr shfpt mt n p ?fn 
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move . l 
move. 1 



PS.ptria6) ,a0 
(aO) . aO 



Sec L*p Sleek Counters 

move.i PS.dst tafr) . al 

move.l PS.slze_xla6) .d0 

add.i dO.dO 

move.! d0. LS.x_:incfa6> 

move.i PS. size_y (a6) . dl 

muls.w dO.dl 

add.l al.dl 

move.i dl.LS.y_l ini( a6) 

move.i d0,d2 

add.l dO.dO 

move.i dO.dS 

auOQ.l M.d5 

add.l dO.dO 

nova.l d0.LS.y_inc0(a6) 

add.l dO.dO 

sub.l d2.d0 

move.i dO,LS.y_inella6) 



eiaat 



move. 1 


PS. norms <a6 ) ,a2 


move . 1 


(a2).d2 


move. 1 


4fa2).dJ 


move.i 


LS.x_linc<a«).a4 


move . 1 


LS.y_incO<«6) ,d4 


move. 1 


LS.y_lim<a6) ,a5 


move. 1 


a4.a3 


add.l 


al.aJ 


UVSZHDO 




uvsindo 




add.l 


d4.al 


cmp . 1 


aS.al 


bge.w 


filasc 


sub. 1 


#16. al 


UVSEMDO 




UVSENDO 




sub.l 


d4.al 


cmp . 1 


aj.al 


blew 


9x 


add.l 


LS.y.incl (ae) .al 


cmp . 1 


aS.al 


blt.v 


9y 



; aC=4ptr 
: aOapcr 



; al » image 

: d0siize_x 

: in shores 

; x_linc=l row 

; dl.siic^y 

: dl«sd0 (area) 

; ' dl* s image 

; y_lim*dl 

: d2.d0 (1 rem) 

; d0*«2 (2 rows) 

; copy co dJ 

; suet race xjblx 

; d0*a2 (4 rows) 

; y_inc0sd0 

; dO* =2 (8 rows) 

; d0-cd2 (7 rows) 

; y_incl«d0 

; Cecwena poincer 
; reed normal 
; read normal 
; read x_linc 
; read y_incO 
; raad y w lim 

; Xwlimsx.linc 
; Xwliawsbaddx 
; pxocaea cv block 0.0 
; process uv block 1,0 
f (2) addx(0]*«y_inc 
r (2) addxrO] -limit? 
f if half-height 
poincorsblk(0, 1) 
process UV block. X. 1 
process uv block 1,1 
12) addriO)*-y_inc 

(2) addrfOJ-linit? 
(4) if loaa crten loopx 
i2*> addr I0)*»y_inc 
(2) addrtD]- limit? 
(4) if leas chen loopy 



Save Bit Buffer 



move.i 


PS.daca(a6).a2 


move . 1 


d6. (a2) 


move. 1 


PS.bno(a6) ,a2 


move. 1 


d7. (a2) 


move. 1 


PS.ptr(a6).a2 


move.i 


aO. <a2) 


movem. 1 


fa7)*.d4-d7/a3-a5 


unlk 


a< 


rca 




ENDFUNC 





spare»4data 
update data 
spare* «bno 
update bno 
spare*4ptr 
upeate ptr 

rescore registers 
remove locals 
return 



siiFKTrnnr swept mm p ?q 
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?.l 1CS3D2SC ill m TUNC LXPCRT 

KIiC53D2Stillisncrt *dsc. Icr.c. size.x. lcnc sne_y. l:nc Ipftics. shor: -nona 



PS 


RECORD 


e 




— St 


DS L 


i 




£ i 2 6_ N 


Ji> • - 


i 
i 




51 ie.J' 


_< b . u 


i 




lp ffcic S 


OS . m 






norrr.s 


DS . L 


i 
i 




per 


OS.L 


i 




daca 


OS.L 


i 




tnc 


OS.L 


i 




sue. cat 


DS.L 


i 




• 


ENDR 






LS • 


RECORD 


O.DECR 




y.blkO 


DS.L 


1 




'/-bikl 


OS.L 


1 




x_inc 


DS.L 


1 




x.lira 


DS.L 


1 


• 


x_Iinc 


OS.L 


1 




y.inc 


OS.L 


1 


9 


y_lim 


DS.L 


1 


# 


LSne 


EOU 


V 






ENDR 







dO/dl - spar* 



d2 


- step 2HK 


d3 


- seep 1 




d4 


• seep 0/lpfbits 


dS 


- y_blk0.y_blkl 


d6 


- data 


(bit stream) 


d7 


• bno 


(bit pointer) 


aO 


- per 


(bit buffer) 


al 


- baddr 


(block address) 


a2 


• caddr 


(coeff address) 


al 


- addrs 


(tree addresses) 


a4 


- x_lio 


(x counter termination) 


a5 


- lpfbics/acep 0 




link 


a€. §LS. LSixe 




movem. 1 


d4-d"7/a3-a«. • (al) 


Load Bit Buffer 




move. 1 


P5.data(a6) .aC 




move. 1 


<a0),d6 




move. 1 


PS. bno (a6) . aO 




move. 1 


(aO),d? 




move. 1 


PS. per (a6) . aO 




reove.l 


(aO) .aO 


Sec 


Up Block 


Counters 




move.l 


PS.dst (a6) ,al 




raove.l 


PS.sise.x(a6) . dO 




move. 1 


•16,LS.x_inc<a6) 




add.l 


dO.dO 




move.l 


dO, LS.x_linc (a6) 




move.l 


PS. sise_y(a6) . dl 




muls.v 


dO.dl 



y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination rov_start* 

x termination incremenc 1 row 

y counter increment ? rows 

y counter termination area 



locals 

store registers 



eOstdata 

dats«'aO 

aOs&mask 

maak»*aO 

aO«*ptr 

aO«ptr 



a 1= image 
dO*oize_x 
save x_inc 
in shorts 
x_ lineal row 
dl»siie_y 
dl-»dO (area) 
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aove. 1 
move.l 
add.l 
move.l 
subq. 1 
move. 1 
add. 1 
add. 1 
move. 1 
subg. 1 
move. 1 
add.l 
nova . 1 

move. 1 

move.l 

move.l 

move.l 

move.l 

swap 

move .1 

move . w 

move.l 

move. 1 
add.l 



Lov_pai8 



9* move . 1 

LPPSTIU. 

• Sub-band gh 

bar 
add.l 

• Sub-band hg 

bar 

add.l 

Sub-band gg 

bar 
sub. 1 

add.l 
cmp. 1 
blt.w 
add.l 
cmp. 1 
blt.w 

Save Bit Buffer 

©end move.l 
move.l 
move.l 
move.l 
move.l 
mova.l 



al.dl 

dl.LS.y_lim(a6) 

d0,d2 

dO.dC 

dO.dS 

M.d5 

d5.LS.y_bikO«a6) 

d0.d2 

dO.dO 

d0.d4 

•8.d4 

d4.LS.y_blkUa6) 
d2.d0 

dO. LS.y_inc(a6) 

PS. norma (a6) ,a2 
U2i.d2 
4(a2) f dJ 
8U2) ,a5 

PS. Ipfbics<a6>.d4 
dS 

LS.y.blJti(a6),dO 
dO.dS 

PS.sub_tabla6) ,a3 

LS.x_linc<a6) .a4 
al.a4 



»l.a2 

• 8.dS.d2,d4 



OOSTILL3 
•20. a3 



DOSTXLU 
•20. al 



DCS7IIX2 
• 40. aJ 

•16. al 
a4, ml 

ex 

£-S.y_lnc(ae).al 
LS.v_lim<a6).al 
9y 



P5.daca(a6) ,a2 
d6, (a2> 
PS.bno(a6) ,e2 
d7, «a2) 
PS.ptria6).e2 
aO, (a21 



dl*= image 
y.limadl 
d2«d0 (1 row) 
dO» s 2 (2 rows) 
ccpy to d5 

y.blk: subtract x tlx 
save y.blkO 
d2*sd0 13 rows) 
dO* =2 (4 rows) 
copy co d5 

y.blk: subtract x.blk 
save y_blkl 
d0*od2 (7 rows) 
y.inc«dO 

GetNonn pointer 
read normal 
read normal 1 
reed normal 0 
read lpfbita 
y.blksOOXX 
read yjblkl 
d5.y_blk0/l 
a3caddrs 

x_lim»x_linc 
x_lim*-baddx 



; caddrsbaddr 



(2) addr (0}*«x_inc 
(2) addrtO] -limit? 
(4) if laaa then loopx 
(2*) addr f 0} ♦*y_inc 
(3*) addrtOJ -limit? 
(4) if laaa then loopy 



; spaxe»idata 
; update data 
; apare»tbno 
; update bno 
; apaxe*4ptr 
; uodate ptr 
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TOVBB . i 

unik 
res 

EN'DFUNC 



(a7U.d4-d7/a3-a 
a 6 



restore registers 
remove iccals 
return 



Kl.csi ;23er.d 



fckc 



EXPORT 



Klics3D2Send( short 'dst. long sixe.x. long size_y. shore 'norm, unsigned long 



PS 


RECORD 


8 




dst 


DS.L 


1 






DS.L 


1 




s ize_y 


DS.L 


1 




norms 


DS. L 


1 




Ptr 


OS. L 


1 




data 


DS.L 


1 




bno 


DS.L 


1 




sub. tab DS.L 


1 




p 


ENDR 






LS 


RECORD 


O.DECR 




y.blxO 


DS.L 


1 


! 


y.blkl 


DS.L 


1 


; 


x_inc 


D5.L 


1 


«' 


x_lim 


DS.L 


1 




x_linc 


DS.L 


I 


l 


y_inc 


DS.L 


1 


« 


y.lim 


DS.L 


1 


! 


LSize 


EOO 


• 






ENDR 






dO 


- spare 






dl 


- y.blkl 






d2 


- step 2HH 




d3 


- step 1 






d4 


- step 0 






d5 


- y.blkO 






d6 


- data 


(bit scream) 




d7 


- bno 


(bit pointer) 




aO 


- per 


(bit buffer) 




al 


• baddx 


(block address) 




a2 


- caddr 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x.lira 


(x counter termination) 






link 


aC.'LS.LSite 






movero. 1 


d4-d7/a3-a5. -Ia7) 





y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 9 

x counter increment 16 

x counter termination row_start« 

x termination increment 1 row 

y counter increment 7 rows 

y counter termination ares 



Load Bit Buffer 

move. 1 
move. 1 
move. 1 
move.l 
move. 1 
move.l 



PS. data (a<) . aO 
(a0),d6 

P£.bno(a6| . aO 
(a0).d7 
PS. ptr (*6) .aO 
(aO) ,a0 



locals 

store registers 



aOafcdata 

daea« a aO 

aO*4maak 

maakp'aO 

aO-iptr 

aOsper 



Set Up Block Counters 

i.l PS.dstfa6) .al 



als image 
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move . 1 


PS. size_xJa6 ) . dO 




; d0=size_x 


move. 1 


• 16 . LS.x.inc < a€ ) 




save x_inc 


Add. 1 


dO . dO 




in she re s 


move . 1 


dO. LS.x_l inc (a6 \ 




x_ line si row 


move . 1 


PS . 6 iz e_y ! a 6 i . dl 




dl * a i z e _y 


mu 1 s . w 


dO.dl 




dl*>d0 (area) 


add. 1 


al.dl 




W* A ▼ • A .4*0 V V 




dl.LS.y_Iim(a6) 




• y_lim=dl 


move . X 


dO.d: 




• d2=d0 (1 row) 


add.l 


dO.dO 




d0*«2 (2 rows) 


move. 1 


d0,d5 




roov to d5 


*11>V1 1 


M.d5 




v hlk* subtract x hllc 


UlUVf , 1 


dS LS v blkO (afi 1 




•<v* v felkO 

J O V C J ^ /\V 


aUU . 4 


JU • * i m 




<42*«rt0 /I raws 1 


SQO> 4 


dO.dO 




d0»s2 (4 rows) 


move • 1 


d0.d4 




copy co dS 


Subq. 1 


1 g ^4 




y_oiK: suDcrecx x_oix 


move. 1 


d4]LS.y_fclkHa6) 




save y.blkl 


aao. l 


d2,dO 




d0»r:d2 (7 rows) 


move. 1 


dO , LS.y_inc <a6 ) 




y_inc rdO 


move 1 


PS. norms (a6) , a2 


f 


CetNcnn poincer 


move. 1 


(*2).d2 


• 


reed normal 


move . 1 . 


4 ( a2 ) . dj 


; 


read normal 1 


move.l 


B(a2) ,d« 


; 


reed normal 0 


move. 1 


LS.y.blkl (»6) .dl 


* 


read y.blkl 


move.l 


PS.sub_tab<e6) ,a3 




a3«*ddrs 


move. 1 


LS.x_linc(a6) , a4 




x_li»»x_linc - 


add.l 


al.a4 




x_lim* -baddr 


_Paaa 








bu£_rinc 


aO.dC.d7 




BOT.ZNC 


buffet 


d6,d7 


* 


BUF.GET 


beq.w 


Oiube 


; 


it 0 Chan process subbanda 


move.l 


al.a2 


; 


caddx«baddr 


som 


•0.dl.d3 







Sub- band gi\ 



Osubs 



bsr 
add.l 



Sub-band hg 

bsr 
add.l 

Sub-band gg 

bsr 
sub.l 

add.l 
a%>.l 
bit.* 
add.l 
anp.l 
blew 



DQSEND2 
i20.a3 



DOSDTO2 
•20. a3 



DOSEND2 
•40, «3 

•16. al 

a4.al 

Ox 

LS.y.inc{a«>.al 
LS.y_lixnla6) .al 



(2) addr(0 ) *«x_inc 
(2) addrf 01 -limit? 
(4) if lass then loopX 
(2*) addr(01«*y_inc 
(2*) addr(0] -limit? 
(4) if less then loopy 



Save Bit Buffer 
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•■qpve . 1 
move. 1 
move . 1 
move . 1 
move. 1 
move. 1 


PS .data ia6l . a2 
c6. (a2 ) 
FS.bnota6) . e2 
<37. (a2 ) 
PS.ptLiael ,a2 
aO. (a2> 


: spare*4daca 
: update data 
: sparesfctno 
. updace bno 
: spare»ipcr 
; updace per 


ttovem. 1 

ur.U 

res 


(a"7) ♦.d4-d"?/a2-a5 
a6 


; restore registers 
; remove locals 
: return 


EMDFUNC 






END 
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Engineering :KlicsCcde:CcmpPi::t : Kl lesDec.c 



■5 Copyright 1993 KLirs Limited 
Ail rigfits reserved. 

Written by: Adrian Lewis 



• Inserting raw Klics binary files 
• 

* Stand-alone version 
•/ 

'include 'BitsS.b* 
^include 'Klics. h* 
•include 'KlicsHeader. h* 

typedef char Boolean; 

/•If bool true the negate value •/ 

•define negif (bool. value) ( (bool) ?- (value} : (value) ) 
extern void HaarBackwerdC ) ; 

ex: em void Daub4 Backward (short • data. int size (2 hint oct.arci; 

extern void TestTopBackwardl short *d*ca.int sixef2).inc oct.src); 

extern void Tea t Backward ( short -data. inc. size (2 J, int oct arc J ; 

extern void KLICSDCKANNEL ( short -dst. long octa. long siie.x. long size_y. Ion- 

/• Use the bze level file macros (Bits2.h) •/ 

/• buf.use: •/ 



/• Huffman decode a block */ 
'define Huff DecLev ( lev, buf ) \ 

lev(O) sHuf f Decode (buf)> \ 

lev(l]*Huff Decode (buf); \ 

lev (2 ) -Huf f Decode (buf ); \ 

1 e v ( 3 ) b Hu f t Dec ode ( buf ) ; 

/• Fixed length decode block of integers •/ 
f define lntDecLev( lev, lpf_bits, buf ) \ 

lev(0)*IntDecod«Kpf_bits,buf ) ; \ 

lev(i) ■ int Decode (lpf_bita. buf) : \ 

lev(2J.XntDecode(lpf Jbita.buf ) ; \ 
lev (3 J » Int Decode (lpf Jbita.buf ) ; 



/* Reverse quantize difference block •/ 

•define RevOntDeita (new, old. lev, shift ) \ 

new(0]roldtOJ.(levrO]«shift)*(lev(0) !«0?negif (lev(0)<0. ( l<<shif c ) -1»1> : 0) ; \ 
new(l)«old(l)*(lev(l)«shift)*(lev{l) !.0?negif (levUWO, ( l<<shif t ) -1»1 » ; 0) ; \ 
new[2] s oldl2J*(lev|2]*<shift)*(lev(21 !*0?negif (levl2}<0. (l<<ahift ) -i»l> : 0) ; \ 
new(3)=old{3J-.(levr3],< 8 hift)»(lev(3) !«0?negif (lev[3J<0, (l<<snif t) -l»l> : 0) ; 

/• Reverse quantize block •/ 
•define RevCnt (n«w, lev, ohif t ) \ 

new|OJ»(lev[01«shift)*(lev{01 !-0?negif (levr0)<0. ( l«shif t ) -1»1) :0) ; \ 

new(l].(levlljc«shift)*(levflj I -0?negif4levf 1 J <0, (l<<shif C ) -1»1 ) :0) ; \ 

new{2)«(lev(21«ahift)*Uev(2) !«0?negif tlevl2)<0. (l«ahifc) -1»1) :0) j \ 
new(3J«(lev(3J«ahift)»(levI3] i.0?negif ;lev(3i*0. (l«ehift) -1»1) ;0) ; 

f define BevOntLPF (nev. lev, shift) \ 

n«w(0). (Iev|0)<<shift)*( ( l«shif t ) -1»1) ; \ 

new(l)»(lev(l}««»hift)*f(l««shift)-l»l) ; \ 

new(2)e(lev(2 ]«<shift )*( (l«ahift) -1»1) ; \ 
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ingincer:ng:XlicsCode:CcmpPict :KiicsDec . c 
ntw[3i«R«vf3ic«shi£t). I (i<<shirt. -l»l) . 
/•. Read a difference blcck anc update nemory */ 

•define DoXf erOeita (addx. cid.rew. Jev.dsc . shif c . mode, oc: . atoce .buf ) \ 
Huf fDecLevt lev. bur ) ; \ 

RevCntDeltainew.old.lev.ahift) \ 

PutData laddr.new.dsci ; \ 

.-node I cc t ; * oc : s s 0 ?M_STOP : ranode ; 

/• Read a block and updace memory •/ 

•define OoXfer (addr. new. lev. dst . shift .mcde. occ. nmode. buf ) \ 
Huf fDecLev( lev. buf ) ; \ 
RevQnt (new, lev. shift ) \ 
PutDatacaddx.new.dat); \ 
mode loct lsoccssO?H.5TOP:nmod«; 

/• Function Name: IntDecode 

• Description: Read a integer from bit file 
Arguments : bits - bits/ integer now signed 

• Returns: integer value 
•/ 

shore IntDecode (short bits. Buf buf) 

int i, lev*0. maskel; 

Boolean sign; 

/• Hardware co«patatble version •/ 
buf_rmc(buf ) ; ' 
sign»buf_get (but) : 
for(i*0;i«bits-l;i**) ( 
buf_rinc (buf > ; 

if (buf jet (buf ) ) lev I- mask; 
maak «■ 1; 

) 

if (sign) leva -lev; 
return* lev) ; 



/• Function Name: Huff Decode 

• Description: Read a Huffman coded integer from bit file 

* Returns: integer value 

V 

short Huff Decode (Buf buf) 



short lev«0, i; 
Boolean neg; 

/• Hardware corapetaeble version •/ 

buf.rmcfbuf ) ; 

if ( buf. gee (buf )) { 

buf_rinc (buf ) ; 

neg»buf_gee (buf ) ; 

do ( 

buf _r ice (buf ) ; 
lev** ; 

) while (lev<7 44 ! fbuf_get (buf ) ) ) ; 
if {! (buf_get (but ) ) ) ( 

for(lev*0, iaO;i<7;i**J { 

lev«.i, 

buf _rinc (buf ) • 
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} 

iev*«8; 

) 

if (neg) lev= -lev; 

) 

recurr. ( lev) ; 

\ 
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it (buf_gec (buf ) > lev*.; 



/• Function Name: KlicsDChannel 

• Description: Decode a cnonnel of image 

• Arguments: dst - destination memory (and old for videos) 

octs. sire - octaves of decomposition and image dimensions 

• normals - HVS weighted normals 
lpf^bita - no of bits for LPT integer (image coding only) 



void KlicaDecY< short -dse, inc octs. int sizef2J. KlicsFrameHeader 'frmh. 
KlicsSeqHeader "seqh. Buf buf) 



int oct. mask. x. y, sub. steps2«oetl. blk(4], mode (4 J. base^mode. (frmh-> 
Blk addx, new. old. lev; 

fer(ys0;y<3ize(lj ;y**step) 

for(x«0;x<sixe(0) ;x*-step) 

for (sub»0;sub«4;aub»*) { 

mode (oct-octe-i j »basa_mode; 

if fsubo.O) mode (oct .octs -1) I- M.LPF; 

maska2<<occ; . 

do { 

GetAddxtaddx.x.y. sub, oct. size. naak); 
switch (node | oct J ) ( 
case M_VOIX>: 

CetDataUddr.old.dat); 
if (BlkZ.ro (old) ) modefoet ]»H_STOP; 
else ( DoZeroi addx, dst. mode, oct) ; } 
break; 
case M_SQJD|H_STXLL: 
buf_riac(buf ) ; 
if <buf_get (buf ) ) { 
buf_rinc (buf ) ; 
if fbuf_get (buf )) ( 

Do2ero ( addx. dat. mode . oct ) ; 
} else ( 

^ DoXf er (addx. new. lev. dst. f rmh->Quant izer ( octs -oct) .mode. oct. 

) else 

mode I oct 1 »M_STOP ; 
break; 
case M_SD*D: 

buf. r inc (buf ); 
if <buf_get (buf ) ) ( 
buf _r inc (buf ) t 
if (buf_get (buf 1 ) ( 
buf _r inc (buf ) ; 
if (buf jet (buf ) ) < 

Get Dat a (addx. old. dat) ; 

DoXf erDelta (addx, old. new. lev, dst. f z-mh->qu ant iier( octs -oct] 
) else ( 

DoZero (addx. dst .mode, oct > ; 

) 

) else ( 

DoXfer ( addx . new. lev. dst . t rmb • >o\j*nt iier ( oce s -oct 1 .mode . oct . M.S: 
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) 

) else 

rode {oct J =M_ST0P: 
break; 
case H.STllL: 

buf.rir.c Ibuf ) ; 

if :bvt_cet ibuf U • Doxfer (addr. new. lev. dst. f rmh->cudn: i :er [ccis -oct J . 

else mode (oct i *H_ SCOP: 

break; 

case M_LPF I M_ST I LL : 

: nt Dec Lev ( lev. seqh- >prccis ion- 1 nnh->quancizer (0] , but ) : 

RevOntLPF (new. lev, f rmh-»qu*nc ixer 1 0 )) ; 

PucDeta ( addr . new. dst ) : 

modeloctl-M.OOIT; 

break; 
case M_LPFIM_SDJD: 

buf_rinc (but ) ; 

if (buf.get (buf ) ) { 

GetOata laddr.eld.dst ) ; 
Huff Dec Lev (lev, buf ) ; 

RevQncDelca (new, old. lev. f nnh->auant irerlO] > : 
F-utData (addr. new, dst) ; 

) 

modetoct)sK_OUIT; 
break; 

J 

switch (mode [oct ) ) ( 
case M.STOP: 

StopCounters (mode. oct. mask, blk, x.y .octs) : 

break; 
case M.OUIT: 

break; 
default : 

DownCount ers( mode. occ. mask, blk) ; 
break ; 

) 

) while (modeloctJ!«M_OCJIT); 

}• 

) 

void KliceDecUV I short -dst, int occs. int size{2], KlicaFrameHeader •Crmh. 
KlicsSeqHeader *seqh. Buf buf) 

< 

inc oct, mask, x, y, X, Y, sub. scep«4«octs. blkH). rode Ml. base_mode»i 
Blk addr. new. old. lev; 

Cor(Y»0;Y<sixe II) ;Y»39tepJ 

for(X«0;X<eise(0j ;X»«atep) 

tor (yoY;y<si»e{ 1 j ik y<Y*step;y«*step»L ) 

for (x»X;x<sire (0) ft x<X*step;x«*step>>l ) 

fort aub=0; outx4 ; gub->-» ) I 

mode ( oct »oct a - 1 j » be se_mode ; 

if (sub»«0) mode (oct «octs-l) l« «_LPF; 

maaka3«oec; 

do ( 

GetAddr (eddr.x.y. subject, sixe. mask ) ; 
switch I mode (oct)) ( 
case H_VOXD: 

CetDeta (addr. old, dst ) ; 

if (Blk2ero(old) ) mode(oct 1 -M.STOP; 

else ( DoZero (addr. dst. mode. oct ) ; ) 

break; 
case M.SENDIM_STZLL: 
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buf_rinc(buf ) : 

if !buf_jet (buf)) { 

buf_ri:ic(cuf ) ; 

if iirjf_?«c (buf ) ) ( 

Dozero(addr.dsc.mcce.oct); 

) else ( 

DcXfer (addr, new. lev. cat . Irmh- >quant:zer (octs-cct } .mode, oct . M S 

J 

} else 

mode f oct ) =M_STOP; 
break; 
case M.SEND: 

buf_nnc(buf > ; 
if (buf.yet (but) ) { 
buf_rinc(buf ) ; 
if :buf jtc tbuf ) ) ( 
buf_rlnc (buf ) ; 
if <buf_gec<buf ) ) { 

Get Data ( addr . old, dat ) ; 

DoXfer Delta (addr. old, new. ltv.dst . f rmh->guant i2er [octs -oct J 
) else ( 

DoZe ro (addr, dsc . mode , oct J ; 

) 

) else < 

DoXfer (addr. new. lev. dat, f rrnh-xjuantiiar I oct a -oct ] . mode , oct. M.S 

J 

} else 

mode (oct 1 0M.STOP; 
break ; 
case M_STXLL: 

buf_nnc (buf ) ; 

if (buf.ccc (buf )J ( DoXfer (addr. new, lev.dst,frmh->quaatizer(occs-oct),; 
else mode (oct }»M_STOP; 
break ; 
case K_LFFIM_STILL: 

intDecLevdev, aeoh->precision-f rmh->cuantizer [OJ .buf) ; 
RevOntLPT(new, lev, f rmh->quantizer ( OJ ) ; 
Pu t Data (addr.nev, dat ) ; 
mode f oct ] =M_OUIT ; 
break, - 
case M_LPr I M_SEND : 
buf _rinc (buf J ; 
if <buf_yet (buf ) ) ( 

GetData (addr .old. dat) ; 

Huf f Dec Lev (lev. buf ) ; 

RevCncDelta (new, old. lev. t rmh-»quantixer (01 ) ; 
Put Data (addr, new. dat) ; 

) 

mode f oct J »H_QUXT; 
break; 

J 

swi tch (model oct ) ) ( 
case It.STOP: 

StopCountera (mode, oct, mask. blk, x.y .octs) ; 

break; 
case H_QCXT; 

break; 
default: 

DownCouat ers (mode, oct .mask, blk) ; 
break; 

J 

) while (mode ( oct }! -N.09IT) ; 

) 
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Pjnctier. Name: KiicsDeccde 

Description: Decode a irame :o r*JV (de J crans formed image 
Arguments: src - destination result 

dst - trans termed destination memory lane eld for videos) 
Returns: whether this frame was skipped 



ext ern 
extern 
extern 
extern 
extern 
extern 



void 
void 
void 
void 
void 
void 



KlCOPY(shcrt 'dst. sficrt Mrc. long area); 
xlhalf ( short «dst. short *src. longsizeJJ. long size.l); 
Kr.Tf^Mcp^,.^.. .... i cng aiie _ Xt long siie^. short norms HI ( 

long size_x. long siie_y. long Ipfbics, 
long size_x. long sixe_y. long lpfbits. 
long siie_x. long size^y, short norms(4]{ 



KLICS3C2£END( short 'dst. 
KLICS2C1STILL( short -dst 
KLJCS3D2STILL( short 'dst 
KLICS2 DISCED < short -dst. 



•define flag.tree 0x1 
•define fiag_vave 0x2 



void 

( 



KlicsDecodet short •src(3J, short -dst (3). K3icsSe<jMeader -sean. KlicsPrameK 

long channel, i,- 
short norma (4 j (2] .• 
unsigned long syncl, sync2; 

tor (i*0;i<4 ;»-»<• | ( 

nomii H) [0) • (l<<frmh->quantixer(i) -1) -1; 
norms {i J [ 1] »< rmh->guact iter f i 1 .* 

) 

buf_rinit fbuf ) ; 

if (0! - (flageif lag_tree) ) { 

sync 1 a Get Tim« rVa 1 ua i ft syncl ) ; 

for <charmeloO;chajmel<aeqh->channels;channel**) { 

int si **f2)«(a^->seo^«nce_ai«e{0}>>(channels=0?0:aeqh->eu£>.sampl 
s©Qh->segwenee_ai2e[l] >>< channel ■»0?0:seqh->sub sample! 11 1 
cree_sixel2L{aix«(0)»acaletO).sixem»»caie(0]), 
octa.»eQh->oceavea(channel»BO?0: 1>; 



fifdef HQ 



•else 



•endif 



if (0 !»(frmh->flag3*KTH_ INTRA ) ) 
„, .^I" ERO,dstfcfi * nft «U*tree - ei2et0J*tree_siietll) ; 

W.*CSOCKANN2X(dscf channel J. octs-1. tree_eixe (0) , tree.sixef 1] , (long) (sea 
if (channe*— 0) KlicsOecY (dst {channel] . octa . tree_size, f rmh. seqh, buf ) ; 
else KlicsD.cWcdst (channel], octa. tree.sixe . f rmh. aeqh. but); 

long a^-tab(l3J«(4,2.10.2*8*tree„aise(0),10*8*tree_site(0). 

4'tree_sixe{0) . 2 # cree_size (0] . 8-2*tree_sixe(0] , 10- tree sis 
4*4»tr»e_sixe(0) . 2*2*tree_size (OJ . 10*2'tree_size(0) . 2*10»t 

if (0! • (f rah ->f lags A KJH„ INTRA) ) ( 

KLZERO (dst (channel J , tree_a ize f 0) • t ree_si xe ( 1 ] ) ; 
if <octs*«3) 

ela# KLICS3D2ST JU * 1 tot 1 channel I , t ree.s i ze (0J , creeps ixell]. ( long ) ( se> 
KLICS2MSTILLld8 t (channel J . creeps ize (0) . cree_size ( 1 J , (long) Ise- 
if (octs«o3) 

KZJCS3C2SEND (dsc f channe 1 J . t ree.si ze ( 0 ] . cree_s ixe { 1 J . tnorms . 4bu 

else 

KLlCSlDlsntDidst (channel) , cree.size f 01 . cree_size(l] ,4norms.4tw 

) 

aync2 »Ce t T imer va 1 ue ( 4 sync2 ) ; 
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• : ree*aync2 - syncl ; 

) 

if 10! « : flecsif lag_wave) ) ( 

syncl»GetTi:T\erValueUsyncl) ; 

tcr : channel = 0 cnannel< seqn->channels : channel > ( 

int size (2 )s (sech-> sequence. size (01 >> lcnannels*0?0 : seqh->sub_sarnpl 
seqh->sequence_si ae (1 ! >> i channel ==0?0: seqh- >sub_ sample ( 1 J } 
veve_size{2}> (size7o]>>scale { 1] . size ( 1 ) >>scale ( 1 ] ) , 
oct ss$eqh->cctaves (channei»sO?0 : 1 J ; 

switch { seqh->wavelet) ( 
case wt Haar: 

if <scale[l)>scale(0) ) 

KLHALF (dot (channel] . src (cftannel ] . wave_size(0] .wave_size{ ill; 

else 

KLCOPY(dst (channel] . src (channel] . vave.siietO) *wave_size ( 1 J ) ; 
HaarBackwardfsrc (channel] . wave_size.octs-scale(U ) ; 
break; 
case WT_Deub4 : 

if iscale(O)-.O) ( 

if (scale (1] >scal« [0] ) 

KLKALFldsc I channel) . src (channel J . wave_size(0) .wave.sizeU) 

else 

KLCOPY (dsc (channel) , src (channel ) . wave.size (0) 'wave.size (11 
Daub4 Backward I src (channel] , wave.szze. oct s- scale (1) ) ; 
) else 

if ( channel ««0) f 

KLCOPY (dac (channel) .src (channel! . wave_si.ee CO) ♦vave.sixe (1) 
Backward} 511 (src (channel] , wave.s ise, octs-scale (1 1 ) ; 
I else 

TOPBWDidat (channel) , src (channel J . wave.sixe(O) . wave.sizeU) 

break; 

) 

) 

9ync2*GeCTijnerValue(48ync2) ; 
•waves sync 2- syncl ; 

) 

) 
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• © Copyright 1993 KLICS limited 

• All rights restrvtd. 
• 

• written by: Adrian Lewis 

• Klxcs Ccdec 
•/ 

•include " ImageCodec .h* 
•l-clude «rixMath.h> 
"•include <Errors.h> 
•include < Packages. h> 

•ifdef PERTORMANCZ 

•include <Perf.h> 

extern TP2Perf Glcbals ThePClobals; 
•endif 

•ifdef DEBUG 

tdefine DebugHsgival) DebugStr (val) 
• else 

•define DebugMsgfval) 
•endif 

•define WT_Haar 0 
•define WT_Dau£>4 i 

•define None 0 

•define usee 1 

^define Usel« 2 

•define Uae32 3 

•define UseP32 4 

/• Version information •/ 

•define KLICS_CODEC_»EV i 

•define codeclnterf aceversion 1 /» high word returned in coirponent CetVersion 

•define kl icsCodecFometNeme 'IClics- 
•define klicsCodecFormatType 'klic 

pascal Component Re suit 

Ki icsCodec ( Component Parameters "parens , char ** storage); 

pascal Component Re suit 

KLOpenCodec I Component Instance self); 

pascal Component Result 

JUCloseCodec (Handle storage, Component instance self},- 

pascal Component Result 
KtCanOoSe lector I short selector ) ; 

pascal Component Result 
KLCet Version l ) ; 

pascal Component Result 

KI/ietCdecTnf o (Han'il* ftors?e.Crdecinf« "inf?): 
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pascal cempenent Result 

RLGetHaaCcmpressicnSwe (Handle storage. rixnapHer.dle src.ccnst Rect 'srcRect . shcrt ■ 
CcdecO Quality, long -sue); 

pascal Component Result 

KLGetCor^resseCLT^oeSiieiHar.dle storage. ImageDescripticnH&ndle desc.Ptr data. long. 
DataProcReccrdPtr dataProc . long •sue); 

pascal Component Re suit 

KLPreCorapress ( Handle storage. register CodecCcmpressParams - p) ; 
pascal long 

KLFreDecompress (Handle storage. register CodecDecorapressPaxama # pj ; 
paacal long 

KLBandDecompres s (Handle storage. register CodecDecompressParams *p) ; 
paacal long 

KLBandC enures s (Handle storage, register CodecCcmpress Parana »p) ; 
pascal Component Result 

KLCet Congress ionTime i Handle storage. PixNapHandle arc, cense Rect •arcRect, snort dep 
CodecQ •spatialQuality.CodecQ •temporalQuality, unaigned long *time); 

/* runction: KlicsCodec 
• Description:KlicsCodec main despatchar 

•ifdef DECODER 

pascal ComponentReault 

KlicsDecoder (CofqponantParamctexs *params. char ** storage) 
••lae 

♦ifdef ENCODER 

paacal ComponentReeult 

Klicstncoder (Component Parameters •parama.ehar •• storage) 
ielae 

pascal Component Re emit 

KlicsCodec (Component Parameters *pa rams, char "storage) 

•endif 

■endif 

i 

CSErr err; 

switch ( param9->what ) { 
case kComponentOpeaSelect : 

err sCallCompoaest Function (pa rams. ( Component Punct ion I KLOpenCodec) ; break; 

case kCoaponentCloaeSelect: 

err»CallCorapcne»tFunct icnWithStorage (storage . parama . ( Component Punct ion IXLC 

case kComponentCanDoSeleet : 

err-CallCompcnentPunct ion (parama. ( Component Func ti on >KLCanDoSelect or ) .- hrea 

case kComponentVersionSelect : 

erg*CallCo m pon c ntrunct ion (parama , ( C omponant Func t i on )!OGet Vers ion) ; break: 

•ifdef DECODER 

caae codecPr eComprese : 
case codecBandCoraprejs: 

err » code cUnimpExr; break; 

•else 

caae codec PreCompr ess: 
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err=Caf?Ccr5pcnentFunc: :cnwicfcS:crage ( sccrage. paranis . (C cnipcnent Funcc ;or. ) KLP 

case codecBandCcrr^ress : 

errarCal lCcrrccnencFunct icnWithSt c:age (s:crage. pa rams. (Ccrnponent Funcc icn) xlb 

fendif 

•lidef ENCODER 

case codecPreDeccrepress : 
case codecS-ar.CIeccntpress : 

err = cccecCnjjr^:£rr : oreak; 

•else 

case cedecPreDeccmpress: 

err*CallCcmpcnentFuncticnWithStcrage (storage. paranxs. (CorrpcnentFunct :cn»KLP 

case codecBandDeconpreas: 

errsCallCottponentFuncticnWithStorage (storage, params. (Conpcnent Function) KLB 

•endi£ 

case codecCDSecuenceSusy : 

errsO; break; /• our codec is never asynchronously busy 

case codecGetCodeclnfo: 

err»CallCcnpcnentFuncticnwithStcrage (storage, paraira. (Cofrponentf unct lonJKLC 

case codecGetCompressedlmageSixe: 

err=CallCorrponentFuncticcwith£tcrage (storage, parasis. (ConrponentFunctxcn)KLG 

case cccscGecMtxCompressionSize: 

err sCailConponent FunctionWithStcrage ( storage, par ams . (ConxponentFunct ion ) KLC 

case codecCetCo^ressionTime: 

erraCallCosponentFunctionwithStorege (storage, params. fConvonent Function) KLG 

case codecGetSunilericy: 

•rrseodecUni^Err; break; 

case codecTrimisuge: 

• rr«codecl)nisp£rr ; break; 

default : 

err = parajn£rr ; break; 

) 

it (err!»no£rrl 

DebugMsg ( • \pCodec Error * ) : 
return (err) ; 

) 

fr include <hejrory.h> 
•include Resources. h> 
(•include <OSUtils.h> 
•include <SysECU.h> 

t include <StdIO.h> 
•include <Time.h> 

•include <String».h> 
•include <String.b> 
•include *Bics3.h" 

• include •KlicsMeadcx.il" 

• include •Klicstticodc.fa* 

void DcbugSt ring (char -string) 

( 

D*bugStr< string) ; 

J 
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extern s. w .ort gResRef: 

:/pecie£ str-ct { 

Codeclr.fo ••infc: 

Ptr tabfO: 

short use Ml: 
I SharedClcfcais; 

cypedef s:ruct < 

KlicsEReC kle; 
short •sreOI: 
short •dsc(31; 
Ptr pixmap; 
long size; 
long. using; 
long scalef3]; 
unsigned long prev_ frame; 
unsigned long real.frama; 
unsigned long dpy_frame; 
unsigned long run. frame; 
unsigned long sys_time; 
unsigned long tree. time; 
unsigned long wave_time; 
unsigned long dpy_time; 
unsigned long run_time; 
unsigned long key^tiroe; 
unsigned long synctime; 
Boolean out 115) ; 
SharedGlobala •sharedGlob; 

} Globalsr 

Scaling scenarios: Tree wave Out 



/* Encoding parameters •/ 

/• YUV Frame buffer •/ 

/• ruv Frame buffer •/ 

/• Encoded pixmap dace •/ 

/• Size of Previous Frame Buffer •/ 

/• Which lookup table are we using for colour 

/• Tree. wave. Out scales 0=Or;ginal. -lsDoubl 

/• Previous frame number */ 

/• Previous real frame <no skips) •/ 

/• Previous displayed frame •/ 

/• First frame in play secuence •/ 

/• System overhead for previous frame •/ 

/• Typical tree decode time (not skip) •/ 

/• Typical wavelet transform time •/ 

/• Typical display time ■/ 

/• Time of first run frame •/ 

/• Time at last key frame "/ 

/• Sync time •/ 

/• Displayed? •/ 



0: 
1: 
1: 
0: 



Internal calculations are Ouaxter site, output Original sue (intern© 

Internal calculations are Quarter site, output Quarter size 

ons are Original size,- output Ouaxter size 

ons are Original size, output Original size 



Internal calcvilat 
Internal calculat 



1 
1 
1 

0 -l! internal calculations are Original size, output Double size 



void KLDeallocate (Global* ••glob); 
/• Klics Function Definitions •/ 

int KlicaEncode (short 'src|31. short 'dstI3). KlicsE m 
Boolean KlicsDecode I short -srcm. short -dst :3) . KlicsSeqHeader 'seoh-Kl. 
mode, long scaleO). unsigned long "tree, unsigned long wave); 



extern 
extern 
long 



Memory allocation/deallocation routines 



OStxr 

Memory Error ( ) 

( 

ostrr thefirr: 

•ixdef DEBUG 

if (0!«(theErr=MemErrorO) ) 
rebugSt r ' * * pw-mryErrcz • J ; 
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•endif 

return (theErr) ; 



CSErr 

Tzscfzz ( PC : *ptr} 

* 

CSErr :AeErrsO; 

if (•ptr:=niii ( 

Dispose Ptr ( "ptr > ; 
•pcrsnil; 

c he Er r = Memory Error ( ) ; 

) 

return icheErr ) ; 



• define FreePcinter (handle, err) \ 

if (noErr : s (ermFreePtrMPtr'l (thandle) ) ) ) recurnlerrl 

extern OSErr Colours (Ptr "j; 

extern OSErr Colourl6(Ptr • ) ; 

extern OSErr CV32Table i Ptr *i: 

extern OSErr RGBTable(Ptr •»; 

CSErr 

KLGet?ab(Clobals "glob, long new) 
( 

OSErr theErr »0; 

SharedGlooals "5Glob« (•glob) ->sharedGlob: 
long olo>< "glob) ->using; 

if (oldi=new) ( 

if (old! -None) ( 

sGlob->use(old-3) — ; 

if <sClob->u»e(old-l)--0) ( 

FreePointer (sClob->tab{old-l] . thaErr) ; 

) 

) ^. 

if (newisNont) < 

if ( sG lob- >use < new l )•■()) 
switch (new) | 

•ifndef ENCODER 

case usee: 

if (noErr ! s(CheErrsColour9 (isGlob->tablnew- 1 J ) ) ) 

return (theErr) ; 
break; 
case usel6: 

if (noErr!»(theXrr»Colcnirl6(tcClob->tac;new-l] ) ? ) 

return ( theErr ) ; 
break; 
case Use32: 

if (noErr:« (theerrsUV32Table(4sGlob->tab(oew-l] ) ) > 

return (theErr) ; 
break; 

tendif 

t ifndef DECODER 

case UseF32: 

if (noErr! e(theErr«RGBTable(fceGlob->tablnew-l] ) i ) 

return (theErr) ; 
break: 
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endif 

} 

Cglob) ->usir.g»n«»w: 
sGlob->use [new- 1 ; 

) 

rerurr. ( :^elrr) ; 



OSErr 

XLFree (Globals ""glob) 

{ 

OSErr the£rr«0; 

FreePo inter ( ( *glob) ->arcf01 , theErr) ; 
FreePointer< Cglcb) ->dst [01 , theErr; ; 
FreePointer ( ( "glob) ->pixmap, theErr) ; 
(•glob) «>size«0; 
return uheErr) ; 



•define NevPointer (ptr , type , size) \ 
saveZone«GetZone( ) ; \ 
SetZoneiSystemZoneO ) ; \ 
if (nils* <ptr« ( type) NevPtr I size) I ) ( \ 
Se t Zone ( App I i clone () ); \ 
if tnil»» (ptr«< type )NewPtr< size) ) ) ( \ 
SetZonetsaveZone); \ 
return <Me*«oryError() ) ; \ 

) \ 

) \ 

Set Zone (save Zone J ; 



Component Result 

KLMalloctClcbels **glob, abort height, short width, long pixaisize) 

< 

long ysize. uvsize; 
THx. aeveZcne; 

y sizes (long) height * (long) width * (long) sizeof (short ) ; 
uvaize ■ ysize>>2; 

if ( Cglob)->eiae !• yaiie) I 
:<LTree(glob) ; 
( *glob) ->size * ysize: 

cglob) ->prev_trane»-l; /• frame doesn't contain valid data •/ 

/* Keep Src and Dst separate because of their large sizes */ 

ysize* (long) height • (long)width • < long) si zeof (short) » 2* Cglob) ->scale 
uvsize • ysize»2; 

HewPo inter ( Cglob) ->arc fO) .short •,ysize»uvsize*uvsi2e*16) ; 

Cglob)->arcIlJ ■ (short •) ( ( (long) Cglob) ->src(0] * ysize ♦ 3D 4 OxFFTTT 
f glob)*>src(2) » (abort •)(( (long) f glob) ->src(lj * uvaize ♦ 3D k QxTTTT. 

yo ire- ( long )height * (lcng)width • (long) si zeof (short ) >> 2* ( •glob) ->scale 
uvsize • ysize>>2; 

NewPo inter ( cglob)->dst [0] , short • ,ysi»e*uvsise*uvsixe*16) t 

cglob) ->dstfl) « (short •) (( (long) Cglob) ->dst [0) • ysize * 3D & QxTFTTT. 
Cglcb)-xiat(2) • (short •) ( ( (long) cglob) ->dst 11] • uvsize ♦ 3LJ k QxTTTT 
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^ NewPointert C;lcb} ->pi«r^p. Ptr. pixeiSize/6 T.eich: 'widths: l . 
reeurnmoErri ; 

) 

CSErr 

RescurceError i ) 

CSErr theErr: 

•lfdef DEBUG 

if 10! = (theErrsResError ( ) ) ) 

Debucstr I • VpResourceError- ) ; 

•endif 

return (thiErrl ; 

J 

*ifdef COMPONENT 

•define ResErr (res file. err) \ 

if (0! ■ (errsResourceExror ( > > » { \ 

if (resfileJsOl CloseComponentResrile(resf ile) : \ 
return lerr ); \ 

) 

•else 

fdecine ResErr (resf ile. err ) \ 

if (0i» (err*Reaource£rror u I) ( \ 
return (err J ; \ 

) 

•endif 

Component Re suit 

KLOpenlnfoRea (Component Instance self. Handle *ir.fo) 

f pragma unused! aelf) 
short resPllesO; 
OSExr theErrsnoExr; 

if CiBfo) ( 

Di»poaHandleCinfo) ; 
•inf o»nil; 

) 

•ifdef COMPONENT 

rear ile»Op«nComponentResr ile f t Component ) self ) ; 
ResErr (resrile, the Err I ; 
*else 

UaeResFile(gResRef J ; 
■endif 

•info*GetlReaourceicodecXnfoResourceType. 128) ; 

• info«CetlResource (codeclnfoResourceType, 129) ; 

ResErr (resr ile. cheErr ) : 

LoadResource ( * info ) ; 

ResErr ( resPi le . theErr ) ; 

DetachRe source { «inf o) ; 
fizdef COMPONENT 

CloeeC exponent Rear ile (resrile) ; 
t endif 

return (the Err ) ; 



pascal Cosponent Result 

KLCpenCodec (Component Instance self) 

( 

Global* ••glob; 
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SharedClcbals *aGlob; 
TMz savezone; 
Boolean inAppHeap; 
Component Result result z noErr: - 
shore resFile-CurReaFilet ) ; 

DebugMsgf '\pCpen Codec - begin*). • 

if t l.glcb . <Clcbals ••JNevHandieCleartsUeotiClobals);) *- nil ) { 

return ( MemoryExror ()) 
) else KNoPurge( (Handle >g lob) ; 
SetCompcnentInstanceStcrage(seli. (Handle) g lob ); 

savezone = GeeZoneO; 

inAppHeap « ( GetCoir*>onent Inst anceA5 (self > ; = 0 )• 
if ( i inAppHeap ) 

Set Zone (Syseem2one( ) ) ; 

if I 'sGlcbs(SharedGlorais*)CetCcTTpcnentRetcon((Component)self)J nil ) f 
if I isGlob . (SharedClobals-jNewPtrClearisizeof (SharedClobala) ) ) .« nil ) 
result sHemoryError () ; 
goto obail; 

} 



) 



SetCorpcnentRefcon( (Component) self . (long) sClob) ; 



(•glob)->3haredClob . sGlob; // keep this around where it's easy to gee at 

if ( sClob->irifo »■ nil ti • (Handle )sClob-> info •« nil ) ( 

resultrKLCpanlnfoRes (self.* (Handle) (sGleb->inf o) ) j 
^ HNoPurgel (Handle) sClob-> info); 



obail: 



) 



Set Zone ( save Zone) ; 

if ( result !* nofixr fc& sGlob !■ nil ) ( 
if ( sGlob->info ) 

DisposHandle( ( Handle ) sClcb-> inf ©) ; 
DispoiPtr ( (Ptr)sGlob) ; 

SetCorcponentRefcont (Conponent ) self . (long)nil); 
(•glob)->sixe«0; 

OebugMsg ( *\pOpen Codec - end*); 
return (result); 



pascal ComponentResult 

KLCloseCodec (Handle storage. Conponent Instance self) 
SharedClobala *sGlob; 

Global! •■glob a (Clonals ••) storage; 

Debug«sg( '\pClose Codec - begin*); 
HLock ( storage) ; 
if ( glob ) ( 

KLrre«(glob»; 

KLGetTeb (glob. None) ; 

if ( Count Coaponmnc ins e ances ( (Component) self ) l) ( 

if ( isClob-(SharedClobals-) cglcb)->shaxedClob) ! - nil ) { 
if ( sGlob->info ) 

H>urge( (Handle) sClob-> info) ; 

) 

DisposHandlef (Mendle)globJ : 
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heignt • 126* 
» 

.1 i'.ime) 

•time s (widen • height • ID: 

it spat lalCual icy a •spacialOuelity—ccdecLosslesstfualicyj 
•spat ial Qua 1 icy r codecMaxQuality ; 

it s tenpcralvuality && ■ cernpcralOual ity==codecLoss lessQualicy) 
• tempera lCuality = cocechaxCuality ; 

return inoErr I : 

/■ 

' Extends dimensions to make a multiples of 32x16 
•/ 

•define KLExtendwidtn (dim) 31-(dim-U31) 
•define KLExtendXeigbc (dim) 15- (dim-ltl5) 

pascal Component Re suit 

KU2etHAxCompressionSi2e (Handle storage. Pir.MapHandle arc. const ftect •srcRecc , shore • 
CsdecO quality, long 'sue) 

( 

•pragma unused! storage, arc. depth. quality) 

short width = srcRect-»nght - srcRect->left ; 
short height » srcRect->botto» - srcRect«>cop: 

/• test by just doing RC3 storage •/ 

•fixe • 3 * <width*KL£*tendWidthtvid:h) ) • lheight*KLExtendHeight (height ) ) ; 
return (noErr) .* 

> 

pascal ComponentResulc 

KLGetCompressedlmageSize (Handle storage. ImageDescr iptionHandle desc.Ptr data, long • 
DataProcRecordPtr oataProc, long *iize) 

( 

•pragma unusedl storage. datasize.dataProc.desc) 
short frmh_size; 
long date_»ize; 

if ( sue »■ nil ) (' 
recum iparamErr) r 

) 

:rmh_si2e« ( iKlicsHeader * )data) ->descnpcion_length; 
caca_sizes( (KlicsPrameMeader • ,'dacai -> length; 
'sizes ( long) f rmh_size*data_size; 
return tnoErr) ; 



void KLSecupt Boolean still, short width, short height, CodecO space, CodecQ teni 

( 

kle->seqn.head.descriptioa_length*sizeof (RlicsSeqHeadar ) ; 

kle->seqh.head. vers ion_n umber (0) »0 : 

kl e- > s eqh . heed . vera i on_miober 1 1 j • 1 ; 

kle->ieqh. sequencers ise f 0)»widtb; 

kle->seqn.sequenee_size (1 j -height ; 

kle - >seqn. sequencers! ze (2 j«0 ; 

kl e -> s eqh . aub.sanp 1 e 1 0 ]» 1 ; 

kle ->s eqh. iub.sanple ( 1 J *li 

kle->seoh. wavelet »wr_Daub4; 
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kl a- >aeqh. precision* 10 .- 
kle-»seQh.cctaves {0 ) s3 ; 
kle->aeqh. octaves fij »2; 

^lotnnn.hefld.descripcion.lengchssizeof (Klicsfrarr-eMeaaar* • 
<le->frmh. head. vers icn_numberf 0 j sO; 
kle->f rah. head. vera ion_nunber( L ) s i : 

Ue->encd.ipr.iJi=(2i:3.tei«p*160j/8; /• High = 64000 tits/frame. Poor , 1 

x;e->encd..3p£_oucskle->encd.bp<_;n.- 

<le- >«ncd. bux_3ize=kle->encd.bpf _in'4 ; 

kle- >encd. quants 16- ( space* 15 ) /102 3 ; 
<le- >cncd. threshal . 0; 
kle->«ned.coinpere«1.0; 
kle->encd. base! 01*0. 10; 
kle->encd.baae(l 1=0. 10; 
kle->encd.base(2]«0.20; 
kle->encd.baae(3 j«0.50; 
kle*>encd.bas«(4 j*l .00; 
kle->encd. intrasatill; 
kl«->«ncd. auco.qscrue; 
kle->encd.buf_sv«true; 
k 1 e - > encd . pr e vquact » 1 ; ' 
kle->encd.prevbytes=i3; 



•ifndef DECODER 
paacal ComponentAesult 

KLPreCompreea (Handle storage. register CodeeCompreaePaxAma *p) 
ComponentKeault result; 

CodecCapaiilitiea -capabilitiea • p->cap*bilitiea; 

s J ort ** idth »<*P->i«a9eDe3cription>->width*(capabiliti«a->exteftd># 

*? 0 " hajght«cp->ifM9eDeacription) ->height* <capabilitiaa->«xtaj> 

C^cbali ••glob=fGlobala ••Jatorage; 

Klicst kle»4Cglob»->klaj 

Handle ext-NevHandle (aiaeof (XlicsSeqtfeader) ) ; 

DebugMagl "NpKLPreCompross*} ; 
KLock t storage) ; 

if ( Memtrr or t )! moErr) return (MemError ()) ; 
switch ( J*p->imageDeBcription)->d#ptfa > { 
caaa 24 : 

capabilitiea->wantedPixelSiie ■ 32; 
kle->seqh.channela»3 ; 

if inoErr:« lrasult«KLG«tTab<glob. r JseF32l ) ) 

return ( result I ; 
break; 
default : 

return ( codecCcndit ionErr ) ; 
break; 

) 

/• Going co uae 3 octaves for Y and 2 for UV so the image roust be a multiple o 

capabilitiee->bandMin ■ height; 
capabilitiea->bandXac » cap*bilitiee->b&sdMin; 

capabi 1 i t i aa - > f 1 age«codecCanCcpy PrevComp i codacCanCopy Prev ; 

( -glob) «> scale 10) «0; 
f •glob)->scalef II »0; 
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I 'glcb) ->sc7le(2) «3; 

if lnoErr! = (resultsJCUMalloctglcb. height, width. 0) I ) recurn result; 

KLSe cup (p- > sequence I CssO. width. height. I "p- >iraaeeDescr:pt ion) - >spatialCualicy . ( 

aicck«cve( (Ptr:4kl«-> 3 eqh. 'ext.siteof (KlicsSeqheader ) l ; 

it '. nc £ rr ! s i resui c. s Sat ImageDescript icnlxt ensicn (p- > imageDescr iption. ex- , klicsC 
returr. result: 

HUnlock ( storage I ; 

DebugMsg ( ' \pXLPrcCompress success*) ; 
returni result ) ; 

) 

•endif 

•ifndef ENCODER 
pascal long 

KLPreDecen^ress (Handle storage . register CodecDecompressParams *pi 

( 

Con^onent Result result; 

CodecCapabilities •capabilities « p->capabil it iea; 
Rect dRect = p->crcRect; 

long width; 
long height; 
long channels; 

Glcbals ••glob« (Globals ••) storage; 

KiiciE kle; 
Handle ext.* 
OSXrr erri 

DebugMag ( * NpKLPreOeconcress • ) ; 
if ( : Trans f o rmftecc lp->matrix. tdKecc, nil) ) 
return (codecConditi onzrr) ; 

HLock i storage) ; 
klesi < *glob) ->kle; 

switch ( rp-> inageDescri.pt ion) ->depth ) ( 
case 24 i 

switch (p->dstPixHap.pixelSire> ( 
case 32: 

capabilities->vantedPixelSize s 32; 
if (p->ccndit ionf lagslcodecConditionNevDepth) i 
it (noCxr!«(err«KLCetTab(glob. Use32) ) ! 
return (err) ; 

) 

break; 
case 16: 

capabilities->vantedPixelSize * 16: 
if (p->cenditionrlags4codecCondicionNewDepth) { 
if (noErr;= terr»KLGecTab<glob. Usal6) ) ) 
return (err) ; 

) 

break; 
case 8: 

capabilities- >wancedPixelSixe « B: 
if ip->condicienf"la9a4codecConditionN*vClut> ( 
if (noErr!* (err-KLGatTabiglob, us«S) ) ) 
ret urn 1 err) ; 

) 

break; 

> 

channel »«3; 
break; 
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default: 

return 1 codecCcndit ionEr r \ ; 
break: 

) 

if tncExr!* i result»GetImageDescxi?cicnixtensicnJp->imageDescripticn. iexc kl ; cs- 
Blockrtovei -ext. ( Ptr) 4kle->seqh, si zee £ <Kl icsSeqHeader ) i ; 
if < charge ls»sl) kle->seqh.chann«lssl; 

/• Going co use 3 octaves for Y and 2 for UV so the image trust be a multiple o 
*ifdef HQ 

(•glob)->scale(0)sO; /• Tree scale •/ 
•else 

< -glob)->scaleCOJ«l : /• Tree scale •/ 
lendif 

width »kle->aeqh. sequencers we(0 ) ; 
heightskle->s»gh.fie^uence_si > xe{ lj ; 

switcht (*glob)->scale(OJ) { 
case 1: /• Quarter size internal •/ 
fglob)->scale(l).l; 

if (p->macrix->n\atrix(OJ (0)«.p->matrix->matiix(l) U) } 
switch (p-»mecrix->aacxix(0] 10) ] { 
case 32768: 

capabilities-* f lags»codecCanScale : 

capabilitieo->«xtendWidth«width/2 -df.*ct . right; 

capabilit ies->ext endHeight -height /2 -dReee .bottora; 

< 'glob) ->»cale(2)«l; 

break; 
case 65536: . 

capabilities->extendWidthsvidth-dRect .right; 

capabi 1 i t i e s - >ex t enewe ight »he i ght -dftect . bo t c on; 

( °globj ->scalef2] «0; 

break; 
default: 

capabi 1 i t iea- >ex t endwidt h*0 ; 

capabilitiea->extendHeigfat«0; 

( -glob)- > scale f 2 NO; 

break; 

) 

else { 

capabi 1 it ics - >ext endWidt h« 0 ; 
capabilit ies • >extendHeight »0 : 
<*glob)->scale(2}«0: 

) 

break; 

case 0: /• Pull site internal •/ 

if (p->matrix->matrix(0) |0)-»p->roatrix->matrix(l J [1] ) 
switch <p->matrix-»matrix 10] 10) ) t 
case 32766: 

capabi litiea->f lags«codecCanScele; 
capabilit iea->«c<teJidWidth«vidth/2-dRect .right; 
capabilities •>estendHaighc«height/2 -dRect . bottom; 
Cglob)->scalafll«l; 
(•glob)->ecale(2Jal; 
break; 
case 131072: 

capabilities->flaga»codecCanScale; 
capabilitiea->extendVfidthawidth # 2-dR«ct . right ; 
capabi 1 i t i es->ext endHeighc «he ight * 2 - dltoc t . bot torn: 
Cglob»->scalefl]»0; 
fglobi->scale(2).-l; 
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break; 
case 65536: 

capebilicies->extendWidEh=w;dth-d*ecr .r;ghc : 

capatilicies->extendHeighc sheign: -dRecc . bcctcm; 

(•glcb)->scalell|*0; 

( 'glob)->scaael2)s0; 

creak; 
default : 

rapabilicies->extendwidchsO; 

capabiiicies->extendH*ignceO; 

(•glob) ->scale[l]sC; 

( -glob) ->scalef2)*0; 

) 

else ( 

cap4bilicie3->excendwidtha0; 
capabilicies->ex*:endHeighcaO; 
l *glob) -> scale (1 ) »0; 
rgiob) ->scalef2] sO; 

) 

break: 

) 

capabilic ies->bandMin » height? 

capatili c ies ->bandlnc • capabilities->bandMin; 

capabilic ies - > t lags i ecodecCanCopyPrev I codecCanCcpyPrevComp ■ codacCanAemapColox ; 
if (noErrl* (rasult*KLHallocf glob. haighc. width, capabiliciea->vancedpixel5iz«) J ) 
HUnlock ( storage ) > 

DebugMsg < * \pKLPreDecompreas aucccsa* I ; 
return(result ) ; 

/ 

•end if 

/• Teat veriion* in C - Colour. c •/ 

void RCB2YUV32 ( long "pixmap. short *Tc. ahort *Uc, short *Vc. inc area, int wid 
void YUV2RGB32 ( lcng 'pixaap. abort »Ye. short # Uc. -short *vc. inc area, int wid 
void YIT/2RGB3 2x2 (Per cable, long 'pixmap, short "Yc. short *Uc. snort "Vc. int a 

/* Assembler version* - Colour. a •/ 

OUT32X2(Ptr cable. long 'pixmap. short "Y. ahort 'U. short * v. long width. long height. 1 
OUT32X2D(Ptr cable, long 'pixmap, ahort "Y, short *u, short 'V, long width, long height. 
OlT32tPtr table, long "pixmap, short • Y, short *U, short "V.long width, long height, Ion* 
0UT32D<Ptr table. long "pixmap. short *Y. short •O. short 'V.long width, long height, lo: 
CCT8X2 (Ptr table, long 'pixmap, short " Y. short "U. short 'V.long width, iong height, lo: 
OVTSiPtr table. long "pixmap, ahort "Y. short 'D. short 'V.long width. long height. long 
0UTHX2(Pcr cable. long "pixreep. short 'Y. short 'O. short "V.long width, long height,! 
0UTi6(Ptr table. long "pixmap. short "Y. short "U. short 'V.long width. long height, Ion 
IN32(Ptr table. long 'pixmap. ahort "Y. ahort •U, short "V.long width. long height. long 

/* Assembler versions - Color2.a "/ 

void RCB2YUV2 (long "pixmap, short "Yc. ahort 'Uc. short "Vc, int area, int widt 

void YUV2RCB2 (long -pixmap, short "Yc, short "Uc, short *Vc, int area, int widt 

void YUV2RCB3 (long 'pixmap, short "Yc. short *Uc. short "Vc. int are*, int widt 

void CKTY2vaong "pixmap, short "Yc. int area, int width, int cols): 

void Y2CKEY (long "pixmap, short *Yc. int line*, int width, int col«); 

void Y2GGG(long "pixmap. ahort "Yc, int line*, int width, int col*); 

/•YUV2RCB4< (•glob)->T*ble. pixaap. src(OJ , sre tl] . sre [21 . cols" ( •desc) ->height»scale.- 
YUV2RGB5 < ( "glob) ->Table. pixaap, arc (0 J . sre f 1 J . sre 12 ) , cols* < "desc ) ->height . width»*e 

•pragma parameter DO HicroSecondJ 
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pascal unsigned long MicrcSeconds I void! = (0x4EBO. OxBlEl. Qx6iC): 

unsigned long SetTunerValue (unsigned long •TimerRes) 

i 

•TinerR«S ■ CLOCKS_FER_SEC; 
recumtMicroSeccntJau )7 

) 

•ifndef DECODER 
pascal long 

KLBandCcnpress (Handle storage. register CodecCompressParajns »p) 
♦pragma unused i storage ) 



Clcbals ••glob a (Clobais **)itorage; 
ImageDescription ••desc » p->imsge£>eseript ion; 

char •baaeAddr; 

short rovBytes; 

Reet aRect : 

long offsetH.offsetV; 

OSErr result ■ noErr; 

short *sre(3],*dstf3); 

long # pijgnap; 

in* width* {•desc)*>width*KLExtendWidch( (*desc) ->vidth) ; 

in * height* ( 'desc) ->height*KLExtendHeight ( i 'dead ->height) ; 

int hvidth»width»l, hheight»height»l; 

int bytes; 

KlicsC kle; 

char nnruMode*l; 

char intra ()■ •NpEMC: Intre-mode* . inter f J«*\pEWC: Inter-node' ; 

SharedClobala 'sclob; 



#ifdef PERFORMANCE 

(void) PerfControl (TheFGlobals. true) ; 
ftendii 

DebugMeg ( ' \pBandCampress • ) ; 
HLockt (Handle) glob); 
kle«*(»glob)->kle; 
sGlob* < *glob) ->sharedClob; 

rovBytea • p->arcPixnap. rowBytaa 6 0x3fff; 
sRact » p- > arc PixMap. bounds; 
switch < p->arcPixMap.pixelsite ) [ 
case 32: 

offaetH * sRect . let c«2; 

break; 
case 16: 

offaetH - sRect.left«l; 

break; 
caae 6: 

offaetH ■ sRect.left; 

break; 
default: 

result * codecErr; 

Debug hag < • \pError* ) ; 

goto bail i 

) 

offaatV » sRect . cop • rovBytea; 

baaeAddr • p->srcPixHap.baseAddr ♦ offaetH ♦ offaetV; 
pixnap«(long *) baaeAddr; 

/• FSMakeFSSpec(0.0. •\p0aer:erap001 # , if aapec) : 
FfpCreateUfsspec. • »???• . •????• • 
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TSpOpenOr <4f sapec . f sw r Perm, ki i leRefNum) • 
area=haighr r rcwBycea. 



f SCloael f ileRefNura) ; •/ 

«»^«cb-, t ^,„«r3 J . 1 ).p^. lre ,o,.„ eU! .. lre(Jii> , i<lch>heieh . t rewByt€ 



* Klics encode 
•ifdef DEBUG 




..ndiJ , "- > " U « rn -«» fcc « 1 «»^lyScx.e„Opd„t, oS^itr^S!l^;SS D id.e..| T 

xje->encd. intra* (p->teff<poralOuality».0) ; 
k le- > f rreh . f rAme_nu3iber«p->f xamaWuinber; 

bytessKlicsEncodalsrc.dat. kit I ; 

cyces**sizeof (KlicaFraneHeader J ; «3r r ««. M acexi J , 

( *fflob>->pxev_£xaj8esp->iraneNumb«r: 

p->daca*«byces; 
p->bot f erSite«cvc«a; 

i 'P->iJna9«D»scripcion)-xlataSixe«tvcaa; 

p-> similarity* ( kle* >encd . intra ?0 ; Long2Fix (244 ) ) • 
P->caliexFlaga*0: ' 

/• P->«llerFl. fl .,.cod«FlagUaedliW^ 

bail: 



HUnlcck { (Handla)glob) ; 
•ifdcf PERFORMANCE 

i£<0 xeti^r«i"ff aiaP * TIl * PC1Ob * 1S - -^^^-^^-.^i".©)), 
•endif 

DebugMsgfXpBandCanpress succeaf); 
return (rsaulC)j 

) 

♦endif 

/" Display stuff for debugging 
CCrafPtr wPorc. savePort; 



siiRSTmnr shpft mtn p ?fi\ 
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Rect rect ; 

5tr255 str; 

CecPort( (CrafPtr • JiaavePort ) • 
SetCWhgrPort (fcwPort ) ; 
3ec?or: < (Graf Ptr ) wport » ; 
SetRec: :&rec^. 0. D. 5C. 3oi 
CiipRecc ( irecc ) ; 
EraaeRect (irect) ; 

NuntToScring{fnnh->£rajr,« number . atr J ; 

MoveTo.'0.20); 

DrawString(atr) ; 

if (frmh->f lagaiKFH. INTRA) { 

SetRect (irect. 0.30. 50. 65); 

ClipRect (4rect) ; 

EraaeReec (irect) ; 

NunrroString( f rwh->frame_nuntoer/24 . str) • 
MoveTo(0.50| ; ' 
DrawString t a cr J ; 

} 

SetRect (4rect. -2000,0.2000,2000) • 

ClipRect (irect ) ; 

Set Port I (CrafPtr)aavePort);V 

♦define flag. tree 0x1 
•define flag. wave 0x2 
•define flag.ahov 0x4 
•define flag.full 0x8 
•define DURATION 66666 

long ModeSwitch<Globale •glab.KlicaPrameHeader •frmh) 
long mode»0. i. fpu 

Boolean repeat*glob->prev_frajr»..frwh->fraree number, 

n * xt8 9 lob -»PX'ev.fra«e-»ls S fmh->fra«e "number; 
CGrafPtr wPort. aavePort; «*-nui«jer, 

R»ct rect; 

Str255 atr; 

DebugMagCVpModeSwitch - begin*) ; 
if ( fnnh-> frame _nunfcent0 ) 

for(i«0;i<13;i»») Qlob->out [ ij.falee; 
if (repeat i ( 

g 1 ob- > run. t iaes 0 ; 

DebugMagCVpModeSwitch - repeat (end)'); 
^ return (flag.anov if lag_ful2) ; 

if (next: 

switch <fnnh->f lags) { 
caae KFH_5KIP: 

DcbugMagCNpModeSwitch - next/akip*) ; 
glob- >prev.f raae-f rroh->fra»_nuinber ; 
if I glob->aya_time> DURATION) { 
glob->run_tine«0? 

if <Olob->re«l.frameJ«glob->dpy.rraine) 
node l mf lag. wave I f lag.ehov; 

J elee ( 

unaigned long frame, late; 

f **»»Ojob->run_frame*<glob->ayne_tim^^ 

latea <glcb->aync_time-giob->run_time J %DORATION; 

if ( fr«jne<«ql ob- >prev. frame ii glob->real.f rame i.glob-xipy frame) 
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* taodeisf 1 ag.wave i : lag. show: 

if ' *ra«e<sglcb->prEv.rrame ti late*giob->wave_t ine*giob- >dpy time 
mode » « f lag.wave flag show;" 

1 

break; 
case XFH.2NTRA: 

recugMsgl '\pMcceSwxtch • next / intra * I : 
moda=f lag.tre*; 

g 1 ob - > p re v. f r an* - 1 rmh - > f r ana .numb* r ; 
glob->raal.f rame»glcb->prev_f rarae; 
if iglob-»sys.time>DURATICN) ( 
g 1 ob- > rur\_c ime »0 .* 

mode I «f lag.wave i flag, snow I flag f ull .- 
) else 

'* if fglob->rvn.timea»0) (•/ 

glob-> key.timerglob->sync_t ime -glob- >run.c ime; 

glob->run_cimcsglob->sync - tire«-glob->«ysIc une; 

gleb->run_f rame»glob->prev.f rame; 

mod*l*f lag.waveiflag.showi flag full; 
/• ) else { 

unsigned long frame, lace; 

t r am* «glob->run_ frame* <glob-»aync_c ime-alob- >run_c ime ) /DURATTQ 
1 at e« < g lob- > sync.t im*-g lob- >rur w r. une ) % DURATION ; 
if r f rame<»giob->prev_f ram) 

model »f lag.wave! fiag.show I flag full; 

)•/ 
break; 
default: 

DebugMsgi •NpXodeSwitch - nexc/inter'1; 
modes flag. tree; 

g lob- >prev.f r am* « f rmh- > f rame.number ; 
g lob- > real.fr ame*glnb- >prev_f r ane : 
if ( g lob- >*ys.tima> DURATION) { 

g 1 ob- > run. t ime «.0 ; 

mod* I » f lag. wave I f Jag. show; 
) *ls* 

if (glob->run.time«*0) ( 

g 1 ob- > run. t i me *g lob - > eync. t ime -g 1 ob - > sy s.c ime ; 

g 1 ob- > run. f r ame*glob->prev_f ram*; ~* 

mod* i »f lag. wave I flag.shov; 
) else { 

unsigned long frame, latex 

f ram* »g 1 ob- > run. frame* i g 1 ob- > ayne.t ime -gl ob- > run_c im* > /DURATia 
1 a t e a 1 g lob- > sync.t ime -g lob- >run.c ime ) % DURATION ; 
if (f rame<«glob->prev.f ram* I 

mode I « f 1 ag.wa ve I f 1 ag_ show : 
if (frame<«glob->prev.f rame fct late*glob->tree_t im**glob->w*v* 

mod* i » f 1 ag.wave I f 1 ag.ahow i • / 

) 

break; 

) 

else 

switch (frmh->f lags) ( 
case KFH.SX2P: 

Debugnsgl *\pModa Switch - juap/skip*); 

glob->run.time»0; 

break; 

case KTH. INTRA: 

0*bugMsgi*\pMode£viech - jump/ intra • ) ; 
med*«f leg.tree If 1 ag.wave if lag.ahow! < lag.full; 
for I i -glob- >prev_ frame; i<f rmh- >f rame.number ; x ►•) 
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•»> glob->out (f mh*>frame_numDerll5 1*0: 
glct- >prev_ f rase* f nan- > f rajne^n ua^er : 
glcb- >real.f ranesg lob->prev_ frame; 
g lcb- > run_: ijnea o ; 
break; 
default: 

DefcugMsgt "VpModeSwicrh - jump/ inter • I ; 
g!ob->run_t j..t«sO; 
break. - 

) 

Debugnsg( "\pnodeSwicch - display info*); 
• i index" COMPONDTT 

/' glcb->cut ffrnh->f rame_number%15 J » (raodeif lag.ahow) ! =0 : 
for (i=C, fps=0; i<13; i*») if <glob->out ( i ] ) fpa**; 
Get Port ( (Graf Per • ) & savePort ) ; 
Get CWMgr Port (awport ) ; 
Sec Port I (Graf Per) wport) ; 
SetRecc (irect , 0.20. 120. 50) ; 
ClipRect (irect ) ; 
EraseRect (tract ) ; 

Nu.*r£Tc string ( f rrah->f rame_nuniber, scr) ; 

MoveTo(0.33); 

Drawstring ( scr ) ; 

DrawString( »\p: • ) ; 

NuniToStrina ( fpa, acr) ; 

Drawstring (acr) ; 

MoveTo(0. 50) ; 

for(i«0i i«15;i*») 

if (glob->outfiJ ) DrawString( ^pX') ; 

•1st Drawstring( •\pO') ; 
SstRece (trecc , -2000. 0, 2000.2000) ; 
ClipRect Urect) ; 

SecPorc ( (Graf Per) sa^ePort) ;•/ 
•endif 

DebugNagl 'XpHode Switch - end'); 
ret urn ( node ) «• 

) 

tifndef ENCODER 
pascal long 

KLfiandDecon^rcss (Handle storage. register Codec Decompress Par 4ms *p) 

{ 

•pragma unused (storage) 

Globals "glob a (Clobals •*) storage; 

ImsgeDe script ion "desc ■ p->iragoDe script ion; 

int x.yi 

char *baseAddr; 

shore rovBytes; 

Rect dReee ; 

long of fsetH.of tsetV; 

OSZrr result « notrr; 

short *«rc(3] . *dst [3] ; 

long *pi3onap; 

int width* ("desc) ->width*KLExtendWidth( (*desc) ->widtb) ; 

int height* < # deac)->heigbt*RLExcendHeighe ( (*desc)*>height > ; 

int hwidtb»width>>l . hheight sheighc>>l . axea»heighc "width; 

KlicsZ kle; 

KlicsPraaeHeader *fnrtw 

char nnuHodeal; 



long 

SharedGlobals -sGlob; 
FILE 'fpi 
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ch «* ^ file_r.ame(3CJ ; 

CGrafPtr wPor:. savePort: 

Rect r ecc; 
Scr25S S r.r; 



HLock( i Handle I glob) ; 
DecucMsg i * \?Bdr.dDecoapreas # ) ; 

! *gJob) ->sya_:ima S G«cTimerValue<t f*glcb) ->aya_time) . 
(•glob) ->sys_cime-af 'gioo) ->sync_cima; 

•ifdet PERFORMANCE 

ivcid) PerfCcntrol (ThePClobals. true) ; 
•endif 



kl«»4 ( *gJcb) - >kle; 

sGlcfcs ( "glob) ->sharedClob; 

dRect a p->arcRect: 

if ( JTransfomRect l?->macrix. idRect .nil) ) I 
DetougMsg< *\pTranatomRect Error*); 
recumiparanErr) : 

) 

rowBytai • p->datPixMap. rovBytes I 0x3£ff; 
cffsetH * tdRect.lef: - p->dstPixnap. bounds. left) ; 
switch ( p-»datPix*iap.pixelSize ) t 
cast 32: 

offsetH «»2; 

break; 
caaa 16: 

off J»tH ««•!; 

break; 
case 8: 

break; 
default: 

result s codecExr; 

Debug8sg< 'NpDepch Error*); 

goco bail; 

I 

offaetv » (dRect. top - p->dstPixMap. bounds .topi * rovpytes: 
bas«Addr » p->dacPixMap.des*Addr ♦ offsetM ♦ offsetV; 
pixmap« ( long * ) baseAddr ; 



/•••••••••••• ••••••••••••••••••••• 

• Klics decode 

*•** 

src|0] •cglob)->src(OJ ; arc f 1}« ( -glob) ->srcfll ; src { 2 ) « < 'glob) ->src (2 J ; 
dst{01*l*glob)->dett0]; dat f U«<*glob)->dst (1); dst {2 J » ( *globi ->dst (21 ; 

t rrahs (KlicaPraneHeader *jp->data: 

kle->rjuf .buf-(unaigned long * ) (p->daca*siieof (KlicsFrajneHeader ) ) ; 
rnode«ModeSvitcM»glob,frrah) ; 

Klic*Decode(src.d3t,4kle->sei3h. fr»h. ikle->Duf .mode, (-glob) -> scale, & ( *glob) ->tr 

if ( kle->buf .ptr-kle->buf .buf > fnnh->length-»2) 

DebugMagl 'NpWarning: Decompressor read paased end of buffer*); 

p->data(0)«'X a ; 

p->dataf l)«<node4flao.tree?'T' : ' 



siiRsriTinr shfft rmn p m 
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p->ditaK2)=mode*flag_vave?w : ■ 
p->d*t*[3]»mode4fles_3how?-S' : 
p-xl*ta(4]»mod«if lag_full?T* : • 

p-xJ*t»(3Uf rmh->£lac3iKFH_;NTRA? 'I' 
p->dat«(6]»£n«h->fla9S4ltFH_SKIP? , K' : • 
p->d»C*(7]»'X\' 

p->data-sp->buf t erSize; 

/•••«•••••••••••••••••« 

• signed 10 bit YUV-unsigned 8 RGB convart 





•ifdef CCMPONDTT 

SwapMMUModa (ImnuModel ; 
•end if 

if imode4f lag_3hovi ( 

Cglobl ->3ync_ciiiwsCecTimarValuaUfgiob) ->sync_time ) ; 
I'glob) ->dpy_frarae« ( 'glob) ->real_frarae: 
if < rglcb)->scale(21<<(»glob) ->scale[l) ) { 
switch (kle->seqfa.chaxiDela> { 
caae 3: 

avitch (p->datPixMap.pixelSixe) ( 
cai« 32: 

if (raodetf lawful 2) 

OUT32X2(sGlob->tAb(Uae32-l).pixa»p,src{0hsrc[U,src,'2).wi. 

else 

OUT32X2D ( 9Clob-> t ab [Ose32 - 1 1 . pixmap. arc 1 0 ) . axe ( 1 1 . arc 12 1 . w 
break; 

case 16: 

OUrl€X2<sClob->tab(Oa«16-l] .pixmap. src(0J , arc (1] .arc (2) , vidth> 
break; 
caae 8: 

OUT8X2 {aGlob->tablUse8-l J ,pixmap. srctO] . erc(l] ,arc(2) ,width»( 
braak; 

) 

break; 

) 

) elae ( 

switch <kle->seqh.channals) ( 
caae 3: 

switch (p->datPixMap.pixelSize) ( 
caae 32: 

if (moda&flse.full) 

OUT32 laClob->tab(Cse32-l J .pijonap. src 10 J . arc f 11 . src [2) .widt. 

else 

OUT32D(sClcb->tab(Use32-l].pixinap,src(0),srctl] , arct2].wid 
break; 
caae 16: 

OUT16 (8Glob->tab{Osel6-l ) . pixmap, src [01 , arc (1] , src(2 J , width»{ 
break; 
case 8; 

OOT8 [ sClob- > tab (Use8 - 1 ) . pixmap. src [ 0 ] , src [J], arc (2) . width» < *g 
break; 

) 

break; 

) 

) 

(•glob)->dpy_tine«GtcTimerValue<fc (•glob)->dpy_time) ; 
< •glob) ->dpy_tioa-»( •glob) ->syne_tim« ; 
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CIXARA2 ( ) ; 

i 'glofci ^syrie.tiffiesCecTi.Tiex value a : 'slcto* ->s/nc_cime) ; 

•::def COMPONIXT 

SwapKMUhode < i.-nnuMode ) • 

rail: 

H'Jr.lccki • Handle ) glcbl .- 

•ifdef PERFORMANCE 

i£(0! * (result = Perf Dump (ThgPClobals. *\pDeccde.perf • . false C))) 
recurnixesulti ; 

•endif 

Debugfisg( • \pBandDeccmpress success' ) ; 
return ( result ) ; 

) 

•endif 
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Engineering :KiicsCcde:CcinpPicc:Kiics.h 
/ " ••• •••• 

• © Copyright 1S53 KUCS United 
' AH rights reserved. 

• written by: Adrian Levis 
» 

»••••••••••••••••••■•/ 

/ • 

• Seccr.d Generation header file 
•/ 

•include <stdio.h> 

/' useful X definitions V 
/•typeoef char Boolean: •/ 
typedef char • St ring; 
•define True 1 
■define False 0 

/• new Blk definition •/ 
typedef inc Blk[4); 

•define WT.Kaax 0 
-define WT__£aub4 1 

/• mode constructors */ 
•define M_LPF 1 
•define M W STILL 2 
• define M_SQ*D 4 
•define M_STOP 8 
•define H_V0ID 16 
•define M_QUIT 32 

/* LookAhead histogram •/ 
•define HISTO 300 
•define HISTO_DZLTA 13.0 
•define K25TO.BIT5 10 

/* Fast Functions •/ 

/• Itf the block all sero ? V 
•define Bixzero <block} v 

block[0)sa0 &* block{11==0 it block(2]-*0 4& block(3)«»0 

/• 5\m of the absolute values "/ 
f define Decide (new) \ 

abs<new{0])* \ 

abs<nev{l])* \ 

abs(new(2))* \ 

abs<nev(3) ) 

/• Sum of the absolute differences •/ 
•define DecideDelta (new, old) \ 

abstnevfO]-old[0])* \ 

abs inewUJ -oldtl) )♦ \ 

abs(nev{2]-old[2]W \ 

absinevf3J-old[3J) 

/• Adjust the norm for comparison with SigroaAba •/ 
•define Dec ideOouble (norm) (4.0'norm) 

/* Get addresses from x,y coords of block, sub-band, octave. 
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image size art .Task .'directly related cc octave j :r.format ion 

•Serine GeCAddriaddx.x.y.sub.oci. size.maski v 
•. :n: smasK=mask;>> 1 . \ 

xOaxMsubal?smask:&» . \- 
xl-xl (subil?sm«S3k:C) invask. \ 
y0=(y I ;sub42?smask:C) ) - sizefO.' . 
yUlyl isubA2 ?smask:0) imask) 'sirefOl : \ 

addr 1 0 J axO-yO; \ 
addrUJ =xWyO; \ 
addr(2] sxO*yl; \ 
*ddx(3] -xl.yl; \ 

) 

/• Get daca values from addresses and memory •/ 
"define CetData (addr. block. daca I \ 

block 10)* i inc idata (addr(0] J ; \ 

block (1 Js (mt)aatafaddr(l) J ; V 

block (2 j* < int )d*ta{addr 12 J ) ; \ 

block (3). (inc ) data (addr 13 J J ; 

•define VerirvDeta (block. mask. tn.pl \ 
tmp=blocktmaak; \ 
if (tnplsO £4 trnp:»maskj { \ 

blocksblcck«0"mask:-mask; \ 

) 

/• Put daca values to reentry using addresses •/ 

• deiine PutDaca (addx, block. data) \ 

data { addr(0] ]s (snort ) block (0 J ; \ 

data (addr { 1] )• (shorc)blockU) ; \ 
data[addr(21 J •< short ) block (2 J ; \ 
data |addrI31]= (short >blockt3) ; 

/• Put zero's to memory using addresses •/ 
•define PutZeroladdr. data) \ 

data(addr(On*U: \ 

data (addr [1] )»0; \ 

data (addr (2 J ]-0; \ 

data (addr (3 U«0: 

/• Mode: H_VOID Put zero's and find new mode •/ 
•define DoZero (addr. dst .mode.oct) \ 

Puczerciaddr .dst ) ; \ 

mode Joccjsoctn«0 ?M_ST0P : M.VO I D ; 

/" Descend the tree structure 

• Copy mode, decrement cctave it mask], set branch to zero 
•/ 

•define DownCounters (mode.oct .mask, blk) \ 
modoloct-l) smode(oct); \ 
OCt--; \ 

mask > mask>>I; \ 
blk|oct}«0; 

/• Ascend the tree structure 

• Ascend tree (if possible) until branch not 3 

• It at top then set mode to M.QUXT 

• Else increment branch and x,"y coords 
•/ 

•define StopCcwitera » mode.oct. mask. blk. x.y.octs) \ 
while ioct<ccca-l it blkfoctl«*3) { \ 
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DlkloccNCU \ 
masks ma3k«<l; \ 
x sa -maafc; \ 
y km -maski \ 

zzz*»: \ 

) \ 

if (octs=o«3-l) mode (oct UM_QUIT: \ 
else { \ 

suiocr )•*: \ 

x "s mask<<l: \ 

if (blk(occ Js«2) y *s ma3k«i; \ 
mcde f occ J >mode (occ* 1 ] ; \ 
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O Ccpyrigbt 1993 KL3CS Limited 
Ail rights reserved. 

written by: Adrian Lewis 



68CCC FaatForvard/Bacicvard Haar 



macro 
FwdO 


WddrO. tdC. fcdH 




rrcve . * 
novi.w 


:iaddr0» .&dG 
idC. 4dH 


. dGs* (short -laddri 

; dHsdG 


endn 






macro 
rwdl 


iaddxl . iaddxO . tdC. idH 


move . w 
add. w 
sub. V 
clr.w 
asr.w 
addx. w 
asr.w 
addx. w 
novi.w 
move.w 

* 


t&addrl) .dO 
d0.4dH 
dO.adC 
dO 

*1.4dH 
dO.&dM 
tl.idC 
dO.ftdC 

fcdH. (laddrO) 
4dC. (aaddxl) 


,• v-M short *)addr2 
: dH*«v 

• dC-sv 

• do»o 

' dAH»-l 
■ round dH 

dC»«l 

round dS 

'(abort •)addrO»dH 
•(abort *)addrl=dC 


mend 






macro 
Fwd 


4bea« ,4and.4inc 




• 

movta ..1 
move. 1 
aar.l 
movta . 1 
sube.l 
?do rvdO 

adda.l 
Fwdl 
adda.l 
cmpa. 1 
bgc. t 


tbase.aO 

iinc.dO 

• l.dO 

aO.al 

dO.al 

a0,d4.d5 

iinc.al 

al.a0.d4.d5 

tine. aO 

aO. tend 

Odo 


addrOtrcaao 
. dOsioc 
; dO*inc>>l 
; addrl»addxO 
; addrl-»( inc>>l) 
; rwdO(addrO.dC.dN) 
; addr lysine 

; Fvdl(addrl.addrO.dC.dH) 
; addrO*sine 
; addx 0< end 
; while 


ends 






Haar Forward FUNC 


EXPORT 




• 

link 
aovca.l 


a6,#0 

d4-d7/a3-e5,-(a7) 


: no local variables 
; store registers 



move. 1 
aovaa.l 
move.l 
move. 1 
move.l 



S000C(a6) ,d3 
S000Bta6) ,a3 
S0010(e6),d6 
$0018(a6) ,d7 
S0014(e6),d2 



incsincl 

basn*data 

endl 

end2 

inc2 
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<?do 



ir.ovtl . 1 

move. 1 
asr . 1 
move*. 1 
sab*. 1 
BwdO 
add*. 1 
Bvdl 
adda.l 
db£ 

endm 



A -1 — 


move* • X 
add* . 1 
Fwd 
adda.l 
cmpa . 1 
blt.s 


-5 a4 

d6.*4 
aS. a4 . c3 
d2,a5 
d"7.a5 

edo 


endsbaae 
: and.afindl 
; .--yd (base. end. inc) 

: end2>base 
: Cor 


• 


movetn. 1 
unix 
rt s 

ENDFUNC 


(a7)».d4-d"7/d3-a5 
at 


.■ restor- registers 

remove locals 
; return 




macro 
BwdO 


'taddrO. tdG.tdH 






move.w 
move.w 


(L*ddxO).4dC 
&dC. tdK 


dC*« (short # )addxO 
dHsdG 




endm 








macro 

Bwdl 


taddrl.iaddxO.tdC.UlH 




move . w 
add.w 
sub. v 
move.w 
move.w 


(taddxl).dO ; 

dO.&dH 

dO.fcdC 

idH. (taddzOi 

tdC.(4*ddxl> 


v. • {short *)addrl 

dH*«v 

dC-*v 

•(short Maddr0*dH 
•(short *)*ddrlsdG 


• 


endm ' 








macro 
Bwd 


fcbaae , 4count . (inc 





Lbaae.aO 

&inc. dC 
#1. dO 
a0.*l 
d0.*l 
aO.d4.dS 
tine. al 
*l.a0.d4.d5 
4 inc. aO 
&count.9do 



HaarBacfcvard HWC EXPORT 

dO - spare, dl - countl. d2 - inc2. dJ 

link *6.#0 

moves. 1 d4-d7/a3-a3.-(a7) 

• 

move.l S000C(a6),d3 

movea.l S0008(a6).*5 

move.l S0010(*€).d6 

move.l S0018(*6),d7 

move.l S0014(a6).d2 

subq.l tl.d*7 

lsr.1 *l.d6 

subq.l H-aG 



addxOsbaae 

dOslnc • 

dO*iu->>! 

•ddri-addrO 

jddxl-« ( inc»D" 

BvdO(addxCdC.dH) 

addxl*«inc 

Bvdl ( addr 1 . addrO . dC . dM ) 

addrO+sinc 

while -U*count 



- incl. d4 - dC. dS - dH. d6 - loopl. d 



no local variables 
store registers 

inc* incl 
base-data 

loopl (width/height) 
loop2 (height /width) 
inc 2 

loop2-*l 
loopl/*2 
loopl-*! 
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Jdo 



move . ] 

adcLa.l 
dbt 

ncvera. 1 

unlk 

res 



d6.dl 
a5.dl.d3 
<32. aS 
d7 , gdo 

'.a">)-.d4-d7/a3«aS 
a6 



: cov:nt Uloopi 

; Ewd t be se. count . t nc i 

base- sine 2 

; while -l: a--locp2 

: restore registers 

; remove locals 

; return 



E>TJFUNC 



HaarXTopBw-d FUNC 



EXPORT 



<?do 



edoi 

•do2 



link 


a6. 10 


movea . 1 


S0006 ta6) ,60 


move . 1 


S000C(a6) ,d3 


lsz.l 


•1.43 


subq. 1 


• l.d3 


move . 1 


(aO) ,d0 


move. 1 


dO . dl • 


swap 


dl 


neg.w 


dO 


add.l 


dl.dO 


move.l 


dO. (a0)> 


dfcf 


di.edo 


unlk 


ae 


res 




ENDTUNC 




Bwd FWC 


EXPORT 


link 


a6.eo 


nuvcni. 1 


d4-d6.-ia*J) 


move*. 1 


S0008 <«6) ,*0 


movea. 1 


aO. al 


move. 1 


SO00C(a«).d< - 


move. 1 


SOCIO ( a 6 } ,dJ 


move. 1 


d3.d6 


add.l 


de.de 


lsr.l 


il.de 


lsr.l 


• 1.43 


subq.l 


• l.dt 


SUCQ.l 


«1. dJ 


adda. 1 


d6.al 


move. 1 


d3.dS 


move . 1 


(aO) .dO 


move. 1 


(al),dl 


move. 1 


d0.d2 


add.l 


dl.dO 


sub. 1 


dl.d2 


move. 1 


dO.dl 


swap 


dl 


neg.v 


dO 


add.l 


dl.dO 


move. 1 


dO. (aO)* 


move. 1 


42.41 


swap 


dl 



no local variables 

start 
area 

area (long) 

area**! 

dO-HC.'Y 

dlsHG 

dl«CH 

dO*H<-G) 

dO-01 

•y**«01 

while -l!«--area 

remove locals 
return 



no local variables 
store registers 

startK 
startC 
height 
width 

linelan* width 
linelen (bytes) 
height/*? 
width/ »2 
height -«1 
width- «l 
startG** linel«n 
linecount -width 

dOsHXHBs*YO 

dl*GAGB«'Yl 

dJsHAHB 

dO.OAOB 

d2sUlB 

dl.HC 

dl«GH 

dO.H(-O) 

d0«01 

•YO**-OX0B 

dlsHG 
dl-GH 
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-.eg. * 

ecu. 1 

move . i 


=x2 

r> i ^ "> 
C ^ . O: 

d2 . (alN 


: d2sH(-C] 
: (12*01 


db: 

nove . l 
dbf 


d5 . *do2 
al.aO 
d«. 9doi 


; while • 1 ! »--linecount 

; 5tartHsscar:C 

; while - i : = - -neiijfic 


movem. 1 

cnlk 

rca 


la7)*.^4-d6 
a6 


; restore registers 
; remove locals 
; return 


ENDFUNC 






END 
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• C :cryricht 1993 XL2CS Limited 
■ All r:;nts reserved. 

• >.'r:::en sy: Adrian Lewis 

/ 

20 wavelet transform convolver (fast hardware emulation) 
New i.-nproved wavelet cceffs : 11 19 5 J 

Optimized icr speed: 
dim • False 
src/dst occave =a o 



define FwdS < addrO . dAC. dAH) \ 
vi'ishcrc •laddrO: \ 

dAC» ( v3* v ( VJtV«l ) | ; \ 
dAG* tv» l va< < » 1 ) ; \ 
dAH«v3* ivs<<»1 ) ; \ 
dAH**v3* ( vs«t 1 ) ; 

•define Fvdl < iddr 1 . dAC . dAX . dBG . <1BH ) \ 
vs- i snort Maddrl; \ 

dSC« (vjiv* { V3SV« 1 ) } ; \ 
dAH**v* (vb<<»1 ) ; \ 
dSKsv3* (vs<««l ) ; \ 
dAG-«v3* I vs«al ) ; 

• define Fwd2(addr2.addrl.eddr0.dAG.dAH.dBC.dBH1 \ 
v««< short •)addr2; \ 

dAH-« ( v3«v* ( vsav«l) ) ; \ 
dBC*»v* | vs<<sl ) ; \ 
dAC*»v3* I vs«sl ) ; \ 

dflH-*v3* ( vs««l) ; \ 

•(short • ,'addrOc «dAM*l5)»5; \ 

•<short •)addrl-{dAG-l5)»S; 

•define Fvd3 i addr3 . dAC. dAH. dBC. dBH) \ 
v.Mshor; 'jaddrJ; \ 
dAC* ( v3 s v» i vi«v« 1 ) ) ; \ 
d£H*sv»<vs<<»i1 ; \ 
dAH«v3< (vs««l ) ; \ 
dBC-«v3* I VS<€«1 ) ; 

•define FwdO (addrO . addx3 . addx2.dAC.dAH.dBC.dBH) \ 
v.» 'short •laddrO; \ 
dflH-» (v3«v» (vs*v«l j ) ; \ 

dAG*»V* ( VS<<a J ) ; \ 

dBC»*v3* 1 vs<<»1 ) ; \ 

dAH*«v3~ (vs«»l) ; \ 

•(short *)addx2- (dBH*15)>>5; \ 

•(short •)addr3s(dBC«lS)»S; 

define FvdC ( addxj , addr 2 « dBC . dBH I \ 
v*Mihort •)»ddr3; \ 
dBH*« (vs>v«l) ; \ 
dBG-><vs«2); \ 

•(short •)addr2= (dBH»15)»5; \ 
• (snort • )»ddr3» (dBC-15)>>5; 
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•define Pwcltbase. andtmel \ 
addrO=fcase; \ 
addr3-oddr0- ( inc>>2 : ; \ 
addr2saddr3- ( ise»2 ) ; \ 
addrlsaddr2- (icc>>2) ; \ 
FvdSiaddrO.dAG.dAH) ; \ 
addrl*=inc; \ 

FwdUaddrl.dAC.dAK.dBG.dBH: ; \ 
addr2* = mc: \ 

Fwd2 Iaddr2. addrl. addrO. dAG.dAH. dBC.dBH) ; \ 
addr 3 ♦sine; V 
vnile<addr3<and> ( \ 

Fvd3(addr3.dAG.dAH,dBG.dBH) \ 

addxO»=inc: \ 

Fv^OJaddrO. addr3, addz2. dAG.dAH. dBG. dBH) ; \ 
addrl*sinc; \ 

FwdK addrl. dAG.dAH, dBC. dBH) ; \ 
addr2*«inc; \ 

Fwd2 1 addr2. addrl. addrO. dAG.dAH. dBC. dBH); \ 
addr 3** inc.- \. 

) \ 

FwdE ( addr3 . addr2 . dBC . dBH) : 

extern void FASTFORWARD< char -data. lonQ incl. lone endl. long inc2, char *tnd2)j 
extern void HAARFORVAJQ ( char -data, long incl. long endl. long ine2, char »end2); 

void FaatForvard(char •data, long incl. long «idi. long inc2. char *end2) 

regiscer short v. vs. v3. dAC. dAH. dBC* dBH. inc.- 
r»9iacer char *addr0. 'addrl. *addr2. *addr3. *«nd; 
ciiar *basa; 

inc«incl; 

Cor(boaK*daca;baa«<end3 ; Laae*ainc2 ) ( 
ends ba • m* e ndl ; 
Fvd (base. end. inc) ; 

) 



void Daub4Forward (shore -data, int size 12]. int ©cc.dst} 

t 

int oct. arca«size(0) a size(l )«lt 
short widthasiza [0J«1; 

char •top- area* (char -Jdata. • left «vidth*< char *)daea; 

fcrtoctsO; oct! soce.dst. *oct^> ( 

long cinc»2<<oct. cinc4scinc«2. 

rinccsize (0j««oct*l, rinc4«rinc«2j /* col and row increments in t- 

F AST FORWARD ( (char •) data. cinc4.width-cinc. r inc. top) ; 
FASTFORWAKDI ( char • ) data. rinc4 . area -rinc. cine. left ) ; 

) 

) 

void HaarFcrward( short "data, int size (2], int oct.dst) 
( 

int oct. araa«ais«{0)«aise(l]«lf 
short width«aize(0)«l; 

char • top* area* (char •idata. • left »width* (char Mdata; 

f or (oct -0; oct ! ■cet.dat ; oct** ) ( 

long cinc»2«oct, cinc2«cinc«l. 
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rinc^size(01<<oct»i. rinc2 = nnc<<l; / • cci and row increments :n c 

HAARFORWARJM (char •)data.cinc2.width.rinc.tcp.' : 
HAAWORWARDt lenar •idita.nnc2.area.cinc. left: ; 



vcid Hybr.dForvardi short 'data, inc sise(21, ir.c oct dat » 

ir.c cct. areassiiefO) •5izeUl«l: 
short widthssue f 0} <<l.- 

char *cop=area- (char "Jdata. • left .width* (char -Jdaca; 

HAA RFORW* rd ( (char •« data, 4 . width. sizefO] «1, top) ; 
KAAWCFWA RD < (char " ) data , size { 0 } <<2 , area. 2 . left ) ; 
tor loctal.-occ :=occ_dst;oct**) ( 

long cinc=2<<oct. cinc4»cmcc<2. 

rinc«size (0]<<oct*i, rinc4srinc<<2; /• col and row increments in t 

FASTTCRWARD ( (char • Idata. cinc4. width- cine. rinc. top) ; 
F ASTFOKWARD ( (char * ) dat a . rinc4 . area- r inc . cine, left) ; 

) 

) 

•define BwdSO (addrO. dAG.dAH. dBH) \ 
vs* ( snore »)addr0; \ 
dAG* -lv3av* ( VS«V«1) ) • \ 

dAH.v<vs«al ) ; \ 
dBH.vt<<l; \ 

•define BwdSl (addrl. addrO. dAG.dAH. dBH) \ 
v»* (short •) addrl; \ 
dBH- B (vs«v«l) : \ 
v3«vs*v: \ 
dAC*«v3» ( vs<<»2 ) ; \ 
OAH-«v3* (vs<<*l) ; \ 
"(short •) addrO»(dBH*3)>>3; 

•define Bwd2iaddr2.dAG.dAH.dBG. dBH) \ 
vs« (shore Maddr2; \ 

dSC» - ( V3»V« ( VSbV<< l ) ) ; \ 

dBH«v« f vs<<«1 ) ; \ 
dAH*sv3* (vs«*«l) ; \ 
dAG*ev3* ( vs<<al ) ; 

•define Bwd3 (addr3 . addr2 . addxl .dAC.dAH.dBG. dBH) \ 
v=»(shcrt •jaddrJ; \ 

dAH*s ( v3«v* ( vs« V<<1 ) J ; \ 

dAG*«v+ ( vs«Jtl J ; \ 

dBC*«v3* ( vi«el ) ; \ 

dBH-*v3* (vs«»l) ; \ 

•(short *)addrl« <dAH*7)>>4; \ 

•(short Maddr2» (dAGV7)»4; 

•define BwdOfaddrO, dAC.dAH.dBG. dBH) \ 
v»»( shore MeddrO; \ 
dAC a - (v3»v* <vs*v«l) ) ; \ 
dAHsv* ivi««l) ; \ 
dBH*«v3* (vs<<«l) ; \ 
dBG*«v3* |V9«*1J ; 

♦define Bwdl ( addrl . addrO. addr3 , dAC. dAH. dBG.dBH) \ 
v«- (short • ) addrl; v 
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dBG*»v* » vt<<» 1 ) : \ 
dAC««v3 • fvj<<«l ) ; \ 
dAr>»v3* I V|«i 1 J f \ 

•(shore M addrl s (dBH*7) »«; \ 
•{short •»addr0s(dBC»7)>>4; 

'define Bwd£2 (addri . dAC. dAH. dBH) \ 
vs* tshcrc »;addr2; \ 
v3«v* (vssv« 1 ) ; \ 
dBH 3 (vs<<-2) ; \ 
dAH-»v3*vs: \ 
dAG*rv3* tvs<<sl ) ; 

•define BwdES <eddr3.eddr2. addrl. dAG.dAH. dBH) \ 
v:« ( shore •)addx3; \ 
dAH<r*(v3ev*(VS=V«l) ) ; \ 
<3XC*mv* I vs<<»1 ) ; \ 
dBH-sv3*(vs<<»l) ; \ 
dBH-»v3*<vs««l) ; \ 
•(shore •)addxl*(dAH*7)»4; \ 
•{short *)addr2*{dAG<0)>>«; \ 
•! short Maddr3= (dBH*3)»3; 

Adeline Bwd (base. end. inc) \ 
addrO^base; \ 
addx3-*ddr0- ( inc>>2) ; \ 
addr2o*ddrl- ( inc>>2) ; \ 
addxl = «ddx2- ( inc»i) ; \ 
BwdSO laddxO.dAG.dAH. dBH) s \ 
addrl** inc; \ 

BwdSl (addrl . addrO. dAC. dAH, dfiH) ; \ 

addx2*«inc; \ 

while (addx2< end) ( \ 

Bvd2 Iaddr2 ,dAG. dAH.dBG. d&H) ; \ 

addx3*sinc: \ 

Bvd3 (addr3 , addx2 . addrl, dAG, dAH, dBG. dBH) ; \ 
addxO»«ino \ 

BwdCHaddrO.dAG. dAH.dfiC.dBH) i \ 
addrl ♦■inc; \ 

BwdIladdrl.addrO.addr3.dAG.dAH.dBG.dBH); \ 
addr2*«inc; \ 

) \ 

BwdE2(eddr2.dAG,dAH.dBH) ; \ 
addr3*sinc.- \ 

Bwdt3 ( addr3 , addr2, addrl, dAG, dAH, dFH) ; 

extern void FASTBACKWARD < char "data, long incl. Ion© loopl, long inc2. char •end2) 
extern void HAAR£ACXWARD<char •data, long incl. long loopl, long isc2. long loop2) 
extern void HAARTOPBWD l chax 'data. long height, long width); 
/• extern void haajoctofbwd ( char 'data, long area);*/ 

void ra at Backward (char "data, long incl. long endl, long inc2. char *end2) 

I 

register short v, vs. v3. dAC, dAH, d&G, dfiH. inc; 
register char •addrO, • addrl, *addr2, *addr3. 'end; 
chax 'base j 

incsincl; 

for (base«data;baa«<and2;beae*»inc2) ( 
end*bese»endli 
Bwd I base , end. inc) ; 

) 
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void :>aub<Backvard( short 'data. int siie(>. j.:nc ocr.sro 

;n: ccc. area»swe|OJ«s;zedU<l. 
snort width=size(OJ<<l; 

mar •topsaxea* (char Mdata. *lef tswidth- ichar 'Jdaca: 

fcr{oc:socc.src-l;cct>sO;oct-- J { 

long cinc*2<<occ , cinc4scinc«<2 . 

nnc»eiz« [0)««oct*l, rinc4*nnc<<2 : /■ col and row increments in t 

fa ST BACKWARD I (char • ) data . r inc4 . a rea- ( r ;nc«l ) . cine, left) ; 
FASTBACXWARD( (char •) data. cinc4. widtft- icinc<<l ) . rinc. cop) ; 

i 

} 

void HaarBac)cvard(dete, size.oct.src) 

short "data; 

int sized], oct.src; 

< 

int oct. axeassize[0}*size(l]«l; 

snort width«size(0]<<l; 

cnai -top»area*<char Ndata, ■ left rwidth* (char *)data: 

for«cct»oct„src-l;oct>0:oct--) ( 

long cinc«2«<act. cinc2«einc«i. 

rinc»»ixe (0] <<oct*l. rinc2«rinc«l ; /• col and row increments in t 

haareac KWAAD i (char • ) data . r inc2 . s i ze { 1 J >>oct . cine , ■ ize 1 0 J »oct ) ; 
haarBACKWAJUH (char • I data. cinc2, size(O) >>oct. rinc, siie (1) »oct) ; 

) 

HAAKTorswDt (char • )data. sized) . size(0) ) ; 
/• HAAJOCTOPBWD* Ichar •)data.axea»l); •/ 

) 

void HybridBackvard (data, sizs.oct.src) 

short 'data; 

int sizef2). oct_src; 

( 

int oct. area»size [0 J -size d 

short vidth>size(0]«l; 

char 'tepsaree^char *)daca. "left «width»< char Mdaca; 

for ( oct •oet.src - 1 ; oct>0; oct'— ) ( 

long cincs2<<oct, cinc4»cinc<«2 , 

rinc«sizeIO)«oct*l, rinc<«rinc«<2; /• col and row increments in t 

FXSTBACKVAKDI (char • J data, rinc4,area- (rinc«<l ) . cine. left) ; 
FAST BACKWARD ( (char • )daca. cinc4, width- (cine«l) . rinc, top) : 

) 

haaktopbwdi (char *)daca. sited) . size 10] ) ; 
/• HAARXTOPBWDl ichax • ) data. ar«e>>l) ; • / 

) 
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written by: Adrian Lewis 



53030 FastForvard/Backvard code 



seg 'klics* 



macro 

FwdStart taddxC.tdAG.4dAH 



move.w 


(iaddrO) ,d0 


; vs* (short MaddrO 


move, w 


dO.dl 


; vsav 


add.w 


dl.dl 


,* vs<<»! 


move.w 


CU.d2 


; v3»vs 


add. v 


d0.d2 


; v3«vs*v 


move.w 


dS.tdAG 


; dAG«v3 


add.w 


dl.dl 


* va««l 


add.w 


dO.fcdAC 


• dAC*«v 


add.w 


dl.tdAC 


• dAC+aVS 


move.w 


ctf. idAK 


dAHav3 


add.w 


dl.dl 


v»«al 


add.w 


dl.idAH 


dAM*»va 


add.w 


d2 . idAH 


dAH*«v3 


add.w 


dl.dl 


va<««l 


add.w 


<21.&dAH 


dAH*.va 



STMS8 



macro 

Fwdodd &addrl,idAG.fcdAH.*dfiG.frdfiH 



move.w 


Uaddrl) .dO 


i 


v«* (short » ) txMrl 


move.w 


dO.dl 




V9aV 


add.w 


dl.dl 




Vt«al 


move.w 


dl.da 


■ 


vlava 


add.w 


d0.d2 


♦ 


vlaVS*V 


move. w 


d2.tdBG 


; 


dBCav) 


add.w 


dl.dl 


f 


VS<<«1 


add.w 


dO.ldAH 


; 


dAH*aV 


add.w 


dl.4dAH 




dAfUaVl 


move.w 


d2.&dBH 


! 


dBHavJ 


add.w 


dl.dl 


» 


VS<<al 


add.w 


dl.&dBH 


; 


dBH*-VB 


sub.w 


d2.fcdAG 


. 

r 


dAC-«v3 


add.w 


dl.dl 


» . 


V8«al 


sub.w 


dl.fcdAG 


i 


dAG-.va 



endm 



macro 
FvdEven 

move.w 
move.w 
add.w 
move.w 



a addr 2 . aaddrl . taddrO . tdAC , &dAM , tdsc . AdBH 
; v«« (short •UddrS 



(i*ddx2) ,d0 
dO.dl 
dl.dl 
dl.d2 



v»»v 

va««al 

v3«va 
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add. v 


~d0.d2 


; v2?vS"»v 


sub. w 


d2. tdAH 


: dAH-svj 


add. w 


dl.dl 


V 3 < < s 1 


add. w 


dO. td£C 


: dBG*»v 


add. w 


dl. idBC 


dBC • :VS 


add. w 


d2 . 4dAG 


• dAG* a vi 


add. w 


dl.dl 


• V5<<S1 


add .w 


dl. idAC 


dAG* *v5 


add. w 


d2. &d3H 


dEH*«v3 


add. w 


dl.dl 


vs««l 


add.w 


dl . 4dBH 


dBH*«v3 


clr .w 


dO 


dO.O 


asr . w 


!5.4dAH 


dAH>>sS 


addx. v 


dO.idAM ; 


round dAH 


asr .w 


#5. idAC 


dAG»«5 


addx . v 


dO . tdAG 


round dAC 


move . w 


&dAK. (fcaddrO) 


• ( short •)addrO=dAH 


move . w 


4dAG. (iaddxl) 


M short •jaddrlsdAG 



mend 



9 do 



macro 
FwdEnd 

move . w 
add.w 
add.w 
lal.w 
sub. w 
clr.w 
asr. w 
addx.w 
asr. w 
addx.w 
move. w 
move . w 

endm. 



4addx3 . iaddx2 . 4dBG. idBH 



macro 



I4addx3) ,d0 

d0,d0 

dO.&dfiH 

• 2,d0 

d0.4dflC 

dO 

•5.40BH 
dO,4dBH 
•S.4dSG 
d0.4dfiC 
idfiH. (4addr2) 
4 dBC. UaddrJ) 



v««! shore •)addr3 

v<«*l 

dBH^-v 

v<<«2 

dB6-«V 

d0«0 

dfiM>»-5 

round dfiH 

dBG»*S 

round dBC 

* ( short • ) addx 2 *dBH 
" l short •Mddx3«dSG 



Pwd 


t base. 4end, 4inc 




movea . 1 


4 base. aO 


; addrOnbase 


move . 1 


fcinc.dO 


; d0«inc 


asr. 1 


P2.d0 


; d0«inc>>2 


movea . 1 


aO.aS 


; addrJsaddrO 


suba . 1 


d0.a3 


; addr3-» ( inc>>2 1 


movea . 1 


a3.a2 


; addx2>addx3 


sub*. 1 


dO.ai 


. addr2-« (inc»2 } 


movea . 1 


a2,al 


; addxl*addx2 


suba. 1 


dO.al 


; addxl-« < inc>>2 } 


FwdStart 


a0.d4,d5 


; FvdStart (addrO.dAC. dAH) 


adda.l 


lineal 


addrl*sinc 


FwdOdd 


al.d4.dS,d6.d7 


■ rwdodd ( addx l.dAG.dAJi.d&C.dBH) 


adda.l 


tinc.aS 


<addr2*cinc 


rwdrven 


a2.al.a0.d4.d5.d6.d7 


FvdEvan l addx 2 , addrl . addxO, dAC. dAH, d& 


adda.l 


4inc.a3 


addr3*»inc 


FwdOdd 


a3,d«.d7.d4,d5 


FwdOdd Uddr3.dBG.dBH. dAC. dAH) 


adda.l 


I inc , *0 


addrO*«inc 


FwdZven 


aO,a3,a2.d6.d7.d4.dS 


FwdEven ( addr 0 . addx 3 . addx 2 , dBC . dfiH , dA> 


adda.l 


4inc.al 


addrl* -inc 


FwdOdd 


al.d4.dS.d6.d7 


FwdOdd {addrl* dAC. dAX. dBC. dfiH) 


adda.l 


4inc.a2 


addr2*«inc 
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FvdZven 
adds.: 
cmpa. 1 
bet .v 
Fwdxnd 

endm 



a2,al. aO.d4.d5.d6.c7 

iinc. a3 

a3.4end 

0do 

a3. a2.d6.d7 



; Fwd£ven,'addx2. acdrl . acdxO . dAG. dAh.dB- 

; 5ddx3*«:nc 

: addr3<end 

; while 

; FwdEnd(addr3.addr2,dBG.<±£H) 



FastForvard FUNC 
* 


EXPORT 






link 


a€, #0 


; no local variables 


* 


mo vera. 1 


d4-d7/a3-aS. -<a7» ; score registers 




move . 1 


S000C Ia6 ) ,d3 


; incsincl 


fldo 


movea . 1 


SG008 (at ) ,aS 


; basesdaca 


movea • 1 


a!.a4 


; end* base 




adda. 1 


SOCIO (a6) ,a4 


; end end! 




Fvd 


a5.a4 ,d3 


; Fwd (base. end. inc) 




acda.l 


S0014 (a6).a5 


; baae*=inc2 




cirwa.l 


$0018(a6).aS 


i end2>base 


• 


b't.v . 


9 do 


; for 




novem. 1 


(a7>*.d4-d7/a3- 


a5 ; restore registers 




unlk 


a6 


; remove locals 




res 




; recurs 




ENDFDNC 








macro 








BvdStarcO 


taddxO. 4dAC. 4dAH.4dBH 




novt.w 


(taddrO).dO 


; v. • ( short • ) addzO 




roc ve . v 


dO.dl 


; vsav 




add.w 


dl.dl 


; va««l (vs«2v) 




add.w 


dl.dO 


; V*«VB (V*3v) 




move .w 


d0.4dAG 


; dAC»v3 




nog . w 


&dAG 


; dAGs -dAC 




move . w 


d0.4dAN 


; dAMsv 




add.w 


dl.4dAH 


; dAH*-vs 




lal.w 


«2.dl 


; v«<<-2 (vsa0v) 


• 


move .w 


dl.&dfiH 


; dBH»vs 




endm 








macro 






• 


EvdStartl 


iaddr 1 . 4addr0 . idAG , 4dAH . 4dBH 




move . v 


<4addxl) .dC 


; v«» (shore Maddrl 




mcve.w 


dO,dl 


; vs*v 




add.w 


dl.dl 


; VS«al 




add.w 


dl.4dBH 


; dSH+>vg 




add.w 


dl.dO 


; v*fvi (v«3v» 




lal.l 


#2,dl 


; vs««2 (vs»8v) 




add.w 


dl.dO 


■ v*«vs (v»llv> 




add.w 


d0.4dAG 


• dAG*»v 




add.w 


dl.dO 


v*«va lv«19v) 




sub. w 


dO.&dAH 


dAM*«v 


• 


clx.w 


dO 


d0«0 




aar. w 


»3,4dBH 


d£H»«3 


• 


addx.w 


dfl,4dBM 


round dfiK 




novt.w 


4dBH. UaddrO) 


* (shore -UddrO.dBH 



endm 
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racrc 

SwcEven &addx2 . 4dAC. idAH. fcdBG. id£W 



TCVt . w 

move .w 
acd . -■ 
add.w 
mcvs . w 
r.eg . * 
.■neve . w 
add.w 
isl .w 
add.w 
add.v 
acd-w 
add.v 

er.dra 



macro 
SwdOdd 

move .w 

move .w 

add. w 

add.w 

add.w 

add.v 

add.w 

lsl.w 

add.w 

add.w 

add.w 

sub.w 

clr.w 

asr.w 

addx.w 

move . w 

asr.w 

addx.w 

move .w 



!iaddr2).d0 
dO.dl 
dl.dl 
dl.dO 

dO. tdBC 
idBG 
dO. idflH 
dl . tdBH 
42.61 
dl.dO 
dO.idAH 
dl.dO 
dO . tdAG 



vs'i shore *ieddx2 

V5SV 

V3<<»1 tvs»2v) 

v«svs (v=3v) 

dBCsv 

dBCa -dSC 

dBH-v 

dBH*svs 

vs<<s2 <vs«6v) 
v«tva (v»llv) 
dAH-cv 

V*aV5 IVxl9V) 
dAC*«V 



k addr 3 . fcaddr2 . iaddr 1 . idAG . fcdAH . 4dBC . idBH 



< iaddr 3) .dO 

dO.dl 

dl.dl 

dl.dO 

dO.&dAM 

dO.&dAC 

dl.tdAC 

• 2.61 

61.60 

dO.fcdBC 

dl.dO 

dO.fcdfiH 

dO 

#4. tdAH 
dO. fcdAH 
&dAH. uaddrl) 

•4, fcdAG 

dO. fcdAG 
fcdAG. ifc*drtr2> 



v«» (short MaddrO 

V3»V 

(vs«2v) 



V»lVI 

dAH*«v 
dAG**v 
dAG**vi 
vs<<«2 (va»Bv) 
v*iv8 (v*llv) 
dSG*«v 

v**vs (v*19v) 
dSH-sV 
d0»O 
dAH>>*4 
round dAH 

•(short # iaddrl*dAH 

d>C>>«4 

round dAC 

• (short Maddx2»dAG 



endm 



macro 
3wd£nd2 

move .w 

move. w 

add.w 

add.w 

lsl.w 

move.w 

add.w 

add.w 

add.w 

add.w 

endst 



macro 

3vi£nd? 



fcaddx2 , fcdAG, fcdAH. fcdBH 



(fcaddx2) .dO 

dO.dl 

dl.dl 

dl.dO 

•2.61 

dl.fcdBH 

dl.dO 

dO.fcdAM 

dl.dO 

dO.fcdAC 



vi" (short •)addx2 
vs-v 

<vi-2v> 
(vOv» 
<v»«6v) 



V«4<>1 

V*»VS 
V8<<»2 

dBH.vs 

v«*vs (v»llv» 
dAX*»v 

v«»vt )v»19vt 
dAC*»v 



Ui&T* . 4addr2 . fcarMrl . fcdAG . fcdAH. fcdBH 



n inrnniTr rurrr mm r 
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• 










i & a cor j ) , do 




roc v( . w 


Hrt <4 1 
OU . Q 1 




auC • w 






add . w 


al . do 




dec . w 


dO . 4 dAH 




aafl.w 


dO. 4dAC 




add.w 


dl . 4dAG 




add. w 


dl.idBH 




lsl.l 


■4.dl 




sub.w 


dl,4dBH 


• 


clr .v 


dO 




asr.w 


■4. 4dAH 


• 


addx. w 


dO,4dAH 




move . w 


tdAH. (tflddxl) 




asr.w 


•«,4dAG 


» 


addx. w 


dO.tdAC 




move.w 


tdAC, <taddx2) 




asr.w 


•3 , &d£H 


• 


addx. v 


dO . t dBH 


• 


move.w 


&4BH. (taddr3) 




endro 




macro 



fido 



: vs' (shore -)addr3 
; vsav 

; va«il (vs = 2v) 

? v*»vs (v»3v) 

; dAH*»v 

; dAC*sv 

; dAG-cva 

r dBH»»vs 

; vs«s4 (v*32v) 

dflH-=V3 

dOsO 

dAH>>»4 

round dAH 

•(short ' ) addxl=dAH 

dAG»«4 

round dAG 

•(short ')addr2sdAC 
dBH>»3 
^ound dBH 

•I short • ) addx 3= dBH 



fiwd 


&base. 4 end. tine 


- move* . 1 


tbaae. aO 


move.l 


tine, dO 


aar . 1 


• 2.d0 


novae . 1 


a0.a3 


suba.l 


dO.aJ 


moves. 1 


e3.*2 


suba.l 


d0.a2 


movaa . 1 


•2.al 


suba.l 


dO.al 


BvdStaxtO 


a0.d4,d3.d7 


adda.l 


tine, a 1 


BwdStartl 


al.a0.d4.d3,d7 


adda.l 


4 inc. a2 


BwdEven 


a2.d4.d5.d6.d7 


adda.l 


4 inc. a3 


BwdOdd 


a3.a2.al.d4,d5.d6.d7 


adda.l 


4 inc. aO 


BwdEvan 


a0.d6.d7.d4.d3 


adda.l 


tine. al 


BwdOdd 


al.a0.a3.d6,d7,d4.d5 


adda.l 


txne. a2 


cmpa.l 


a2. tend 


bgt 


tdo 


Bwd£nd2 


a2.d4.d5.d7 


adda.l 


iinc.aS 


Bvd£nd3 


a3.a2.al,d4.d5.d7 


endm 





rastBac)cward 

link 
mo van. 1 

move.l 
movea.l 



FUNC 



EXPORT 



a6,«0 

d4-d7/a3-aS,-<a7) 

S00OC(a6l .d3 
S000S(a6) .aS 



; addrOabase 

; dO»inc 

; d0«inc»2 

; addx 3 « addx 0 

; eddx3-» <inc>>2> 

; »ddx2»*ddx3 

; addx2-«(inc»2) 

; addrisaddx2 

i addrl-.{inc>>2> 

; B^lstareO(addrO.dAG.dAH.dBH) 

; addxl*ainc 

; BwdStartl ( addx l.AddrO.dAG. dAH. dBH) 
; addx2**inc 

; Bwdrv»n(addx2.dAC.dAH.dBG.dBH) 
; addx3*»inc 

; BwdOdd (addr3.addx2. addx l.dAG. dAH. dBC 
; addrO*»inc 

; BwdEveniaddxO.dBC.dBH.dAC.dAH) 
; addrl*»inc 

: BwdOdd raddxl.addrO.addx3.dBG. dBH. dAG 
; addr2*»inc 

addr2<end 

while 

Bwd£nd2 ( addx2 . dAC . dAH . dBH ) 
addx3*« inc 

Bwd£nd3 (addx3.addx2. addr l.dAG. dAH. dm 



; no loeal variables 
; store registers 



; incline 1 
: baaeadats 
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rr.cvea . 1 
adda . 1 

Bwd 

adda . 1 
crrpa. 1 
Die .w 


aS.a4 

SOOlOijfi ] ,i< 

a5.a4.d3 
soon ia6 ; .aS 

S0016 <a6 ) . 
Gdo 


: end* tend 1 

; Bwd f ba s« . er.c . ir.c : 

: sase* = mc2 

; endi>base 

: tor 


mcveir. . 1 

urlk 

res 


<a" J *.d4-rf7/a3-a5 
a€ 


: restore registers 
; remove locals 
: return 


ENDFUNC 






END 
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• © Copyright 1993 KLICS Li.-niced 

• Ali right* reserved. 
• 

• written by: Adrian Levi* 

• Test versions cf colour space conversions in C 
•/ 

•include <Meraory.h> 
"include <OuicXDraw. h> 

•define NevPoicter (ptr. type. size) \ 
save2onesGetZone() ; \ 
Set2one (Systenzone( ) l ; \ 
if inil»» iptrc( type JNewPtrl size) ) ) ( \ 
Set2cne (ApplicZone < )> ; \ 
if <nilss(ptrr (type) NewPtr( aire) )) { \ 
Set Zone (saveZone) ; \ 
return (Heme ry Error ( I ) ; \ 

) \ 

) \ 

Set Zone ( saveZone 1 : 

cypedef union { 

long pixel ; 

char rgt>[4]; 
) Pixel: 

/• special YUV space version •/ 
•define rgb_yuv {pixaap, Yc t \ 

pixel. pixel»Ox6O808O'*pixmap*«-r \ 

r» t short J pixel. rgbtlj ; \ 

g* I short ) pixel. rgbt2J ; g+cg; \ 

b» [short Jpixel.rghUJ ; \ 

Y«fb«3)-b; \ 

g*»r; \ 

Y*sg*g»g; \ 

Y»»4; \ 

Y-«g; \ 

•Yc~«Y: \ 

Y»-2; \ 

U*«b-Y» \ 

V-»«r-Y; 

^define limit (Y, low, high) \ 

Y< < low* «2 ) ? low«2 : Y> (high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 CR07(0) node limiting •'/ 
•define rgb^ywv32 Ipixmap. Yc) \ 

pixel. pixel -0x8 08080* *?ixaap»»; \ 

re( long ) pixel. rgbtlj ; \ 

g«< long) pixel. rgb[21 t \ 

b- (long) pixel. rgb[3 ) ; \ 

Yw (306»r * 60l # g • llTb)>>8; \ 

•*C*» - limit I Y, 16-128. 235-128); \ 

U*« (312T - 429«g - 83«b>»8; \ 

V*. (-173T - 339«g * 312*b)»8; 

void P.CB2YW32 1 Inn© •pixroap. short *yc. short "jr. short "Vc, int area, int *id 
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Ion? 'pi;cnap2«piJCftap<»col3. Tow. •endspix-nap-aree: 
sr.crt •Yc2«Yc-widcr.; 

-T.;ie (pijcnap«end) ( 
rovspucnap* width; 
while ipixmap<row> { 

Pixel pixel; 

ion? r.g.fc.Y.u»0. v.C; 

rgb_yuv32 (pixroap. YO ; 
rgb_yuv32 (pixmap, Yc) ; 
rgb_yuv32Jpixjrvap2.Yc2 J ; 
rgb_yy v3 2 1 pixmapi . Yc2 ) ; 
D>>«2 ; 
v>>=2; 

•UC~e limit (U. 16-128, 240-128) ; 
•Vc — -limit (V. 16-128.240-128) : 

) 

p iwn*p*«cols*cols -width: 
pi>aoap2* =co ls*cols- width; 
Yc«awidth; 
Yc2 •». width ; 

) 

) 

cypedei struct ( 

snort ry. rv. by. bu; 
J RCB_T*b; 

OSErr RGBTabledcno; "tab) 

i 

ROB.Tab •table; 

int i ; 

TKz savaZone; 

Newpointer (table. KCB_Tab* , 256" siseof ( RGB_TabJ ) : 
•tab. (long • ) table; 
rcr<i*0;i<128:i«>*) { 

table(i) .ry*306«i»8: 

tablt(i) .rv«173-i»8; 

table(i) .by»m-i»8; 

tabled) .bus83*i»8; 

) 

fori i«128;i<256;i»«») ( 

tabled} . ry«306» ( i-256) »8: 
tabled I . rvsl73Mi-256)»3; 
tablefi) .by»U7» ( i-256)»8; 
tablet i) .bu-83* (i-2S6)>»8; 

) 

return mcftrr) : 

) 

cypede* struct { 

short ru. gu . bv. gv; 
) UV32.Tab; 

uv32„T&b -uv32.Table( ) 

( 

UV32_Tab 'table; 

int i ; 

table. iUV32_Teb • )NewPtr f236* sireof (UV}2_Tab> ) : 
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for { i«C; x< 128 ; i*«) { 

cabled) .rus:28»<H36'i>>10>; 
:atl«(i) .ffu* 128»< -731' i>>10) . 
cabled) .bv=i28.|18iS«i»10) ; 
tabled] .gv=-352 *i»l0; 

) 

izr\ i = i 2 8 : i<256; £•*) { 

cabled) .ru= 12 8- i 1436' !i -2 56} »10) ; 
cabled) .gu=12 8* ( -73: Mi-256) >>10> ; 
cabled) .bv=l28*U815' C-236>»10) : 
cabled! .gv«-3 32» ii-256)»10; 

> 

rc.ucil cable ) ; 



cypedef scrucc ( 

long u. v; 
) OV32Tab: 

OSExr UV32Table< long •••tab) 

( 

long *ytab; 
UV32Tab *uvtab; 
int i : 
TMx saveZont; 

Nevpcint erf tab. long* . 512-aizeof ( lcng)«»512*sixecf (UV32Tab) ) ; 
y cab« 'tab: 

uvtab* <UV32Tab' »4ytab(312J ; 
for (i.-256; i<25«;i**) ( 
long yyy. sp: 

sps0x000000fe&(i<- 12870: l>127?2S5:i«128 ); 
yyy««p; yyy«-8i 
yyy I =sp; yyy<<«8; 
yyy »*ap; 

ytab r 0x000001 t ft ijsyyy; 

) 

for(i8-256:i<236:i**) ( 
long ru,gu.bv.gv; 

ru«0xf ff f ff f 4 (1436*i>>10) ; 

gu=0x000001fe 4 (-731«i»10); 

bv«0x000001f« 4 (1813"i»10): 

gv.OxOOOOOlfe 4 l-352»i»10); 

uvtab[OxO00001FF4i] .u« ( (ru«8) Igu )«8 : 
uvtab|0x000001FF4i] .v»<gv«8) Ibv; 

J 

return inoErr) ; 

) 

typtdef struct ( 

short u, v; 
) UVUTab; 

OSErr uvHTableUong ••tab) 

( 

short »ytabj 
UVHTab 'uvtab: 
int i: 
THs a a ve Zone; 
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Newpcinterf *cab. long* . 512 # sizecf i shor: ! - * 12 • si:eof :'JV16Tabi ) ; 
y;jfc:'i short *Mtafc: 
vjvtab«iUVl6Tab' )iytafc(512] ; 
torli«-256:i«35«:i»*l ( 

icng yyy. sp- 

sp. 0x000000 let I i i<- 12970 : i>12"255 : i-1281 >>3 ) : 
yyy=Sp: yvy<<=5; 
yyylssp: yyy<<=5; 
yyy i s «P» 

y;ab(0xOO0O01i£ii]=yyy; 



for(i»-256: i<256;i»*l 

i m rtn Htl» 



( 



long ru.gu.bv.yv; 

TwQxitttttt* fc 1 1436*i>>13 ) ; 

gua0x0000003e { -731»i>>13 ) : 

bv«0x0000003e * ( 1815'i>>13) ; 

gv.0x0000003e 4 l-3S2»i»13); 

vmab(Ox000001FFfci] .u«( iru«5l lgu)«3 
uvtabioxOOOOOlfTii] . v« (gv<<5) Ibv; 

) 

r«curn(noErr) ; 



♦define over(val) \ 

nOxFFOOa ival) > «• 0) ?lchar)val:val«0?0:255 

/• Standard YW space version •/ 
■define yuv_rgb32 Ipixmap. Yd V 

Y» ( "Yc**l>»2; \ 

pixel. rgb(l 1 *over(Y*r>; \ 

pixel. rgb(2) -over (Y*g); \ 

pixel. rgb{3Jsover<Y*bl; \ 

*pijcEvap**«pixel . pixel ; 



void 
( 



YUV2RGB32 Hong -pixnap. short *Yc. short 'Uc. short 'Vc. int area, int wid 



long •pixmap2»pix3nap»col«. 'row, •end-pixreap*area; 
short •Yc2sYc*widtn; 

while «pixmap<end) ( 
rowspixniap^width: 
while ipixmap<rovi I 

Pixel pixel; 

long r.g,b,Y.U.v ; 

U«(*Oc»»J >>2; 
V»l*Vc*+ ) >>2; 
r »128*<1436*U>>10) ; 
ff «128*<-73i»U - 332*V»10); 
b«128«-(1815*V»10>; 

yuv_rgb32 (pixjnap.Yd : 
yuv„rgb32 (pixnap, Yd ; 
yuv_rgb32<pixsnep2. Yc2) ; 
yuv_rgb32 (pixnap2 . Yc2 ) ; 

) 

pixmap»*coia*coli-widch; 
pixmopS* -cola* cols -vidch; 
Ye**width: 
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Yc2**widtb; 

) 

) 

^define rgfc32_y\jv tpixmap. Yc) \ 

pixel. pixelsOxB08080* , pixmap-*>; \ 
rspixel.rjfcl 1 1 : \ 
g s pixel.rgbl2) : \ 
fc«pixel. rgb(3 ) ; \ 

Y* (cable {OxFTtrl .ry ♦ {g«2 ) -table(OxFFLg) .ry-tafcle [OxFFig! .by * cablelOxFFSfc 
■Yo* s limit {Y. 16-128.235-128) : \ 

U»« (r<<l) -g -cablelOxFFtg} ..rv - tablet OxFT&b] .bu; V 
V*» (tx<l) -g -table (OxFTar] .rv - table (OxFTagl .bu; 

void RGE32YUV(FCB_Tab 'table, long % pixjnap. short p Yc. short -Uc. short -Vc. int 

- { . ■ 

long- •pixmap2*pixxnap*cola. 'row. • end »pixjnap* area; 

short »Yc2=Yc*vidth; 

while (pjjGMp<endi ( 
row»pixmap-width; 
while(pixmap<rov) ( 

Pixel pixel; 

long r.g.b.Y.DsO.VsO; 

/• rgb32.yuv(pixmap,Yc) ;*/ 

pixel. pixel«0x608080~*pixjnap**; 
r«pixel.rgb(l); 
g.pixel.rgbl31 j 
b*pix«l. rgb(3] ; 

Y« (table [OxFFarl .ry ♦ <g«2>- table (OxFFfcgl .ry-cabl«{OxFFfcgJ .by • cabl 
•Yc** « liaiclY. 16-128. 235-128) ; 

U*« (r«l) -g -t*hl«IOxJTlg} .rv - table (OxTFtb] .bu; 
v*« itx<l) -g -table (OxFFlr] .rv - cablel0xFF4-gJ .bu; 

rgb32_yuv (pixnap, Yc) ; 
rgb32_yuv (pixmap2 . Yc2 ) ; 
rgb32_yuv (pixnap2. Yc2) ; 
U»»2; 

V»c2; 

•UC**»lifflic (U. 16-128. 240-128) ; 
•vc»*«limic(V, 16-128. 240-128); 

} 

pixm»p* »cols*CCls -width ; 
pixjnap2»«cola*ccla-wjdth; 
Ye**width; 
Yc2* -width; 

) 

) 

• define yuv_rgb32x2 (plxmap, Y) \ 
pixel. rybll) •over (Y-»rU \ 
pixel. rgb{ 2) -over (Y*g); \ 
pixel.rgbt31«overtY*b); \ 
pixaaplcolel «ptxel. pixel; \ 
• p ixnap** «pixel . pixe 1 ; 

void tuV2WjB32x2 (UV32_«Tab -table, long -pixaap. short 'Yc. short *Oc. short 'Vc. 

( long •pix3nap2»pixMp»2*cols, •row. »end-pixmap*axee; 
short «Yc2»Yc*width; 
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while (pijor»p<tnd) ( 

long Yelds'Yc>>2. Yold2 « •Yc2>>2; 

row»pixjTwsp*wicJth* 2 ; 
while (pixjnap< row) ( 

Pixel pixel; 

long r.g.b.Y.U.V; 

U.OxOOFFil CUc**)>>2); 
V=0x00FF4 ( < *Vc-> J > > 2 J ; 
ratable (U) .ru; 
g=table |UJ .gu*table (V) .gv; 
D»table [V] ,bv; 

Ys< »Yc**) >>2; 
Yold=(Y*Ycldl»l; 
yuv_rgb32x2 Ipixraap, Yold) ; 

YoldaY; 

y\jv_rgb32x2 {pixnap. Yold) ; 

Y»(»YC»*I»2; 
Yold»JY»Yold)»l; 
y\jv_rgb32x2 < pixmap, Yold) ; 

Yold«Y; 

yuv_rgb32x2 Ipixmap, Yold) ; 

Y»( »YC2**J »2; 
Yold2«<Y*Yold2)»l; 
yuv_rgb32x2 <pix»ap2 . Yold2 ) ; 

YOld2»Y: 

yu v_rgt>3 2x2 ( pixm*p2 , Yo ld2 ) ; 

Ys t»Yc2**)»2; 
Yold2« ( Y*YoleU)»l; 
yuv_rgb32x2 (pixmap2. Yold2) ; 

Y0ld2«Y: 

yuv_rgb32x2 (pixmap2. Y'old2) ; 

) 

p ixwap* « * 9 co 1 • • 2 • wide h;' 
pixraap2*«4 'col3-2»width: 
Yc*»vidch; 
Yc2 ♦•width ; 

) 

) 

•define y\jv_rgb8 (pixel. Yc, index, ditb) \ 
Ys»YC*-»; \ 
Y««3; \ 
Yt- 0x3F00; \ 
Yl« U; \ 

pixel. rgb( index) -tablem .rgb(ditb) ; 

void YUV2RGB8 (Pixel •table, long -pixmap, abort 'Yc. ahort *Uc. abort *Vc. int a 
< 

long •pixnap2*pixmap*coL8/I. *row, •end*pixraap* area/4: 
abort -Yc2«Yc»width; 

while tpixmap«end) f 



WO 94/23385 



PCT/CB94VCXK77 



- 729 - 



Engineering : Kl i csCcde :CcmpPict :Cclour .c 

ro*spixmp«*idcn/4; 
while (pixmapcrov) ( 

Pixel pixel. pixel2; 

iong Y.U.V; • 

V= •Vc»* ; 

U>>s2; 
V>>»6 : 

Us (CiCxFO) I {ViOxOF); 

yuv_rgb8 Ipixal. Yc. 0. 3 ) ; 
yuv_rgb8 (pixel. yc. 1.0) ; 
yuv_rgb8<pix«12.Yc2.0.;) ; 
yuv_rgb8 <pixel2 . Yc2 .1.2]; 

U»*Oc**; 
Vs'Vc^; 

U>>«2: 

V»««; 

U. (UiOxFO). I (ViOxOf); 

>njv_rgb8 (pixel , Yc, 2 , 3 ) ; 
yuv.rgbS ( pixel . Yc . 3 . 0 ) ; 
y\iv_rgb8 (pixe!2.Yc2.2. 1) ; 
yvv.rgbB lpix*12 . Yc2 .3,2); 

•pixsup** -pixel .pixel; 
•pi»n*p2**«pixel2. pixel; 

) 

pixraap*- lcols*eols-width)/4; 
pixxr.ap2*o (cols»cols-width)/4; 
Yc* •width; 
Yc2* -width; 

) 

) 

•define yuv_rcbex2Jpixel . pixel2.Y. index, dith.dith2) \ 
. Yim 0x3F00; \ 
YU 0; \ 

pixel. rgb(index]»t&ble(Y] .rcb[dith| ; \ 
pixe!2.rgb (index) stable (YJ .rgb{dich2) ; 

void YW2RCB8x2 (Pixel 'table. long # pixmap, short "Yc. short •uc, short- •Vc. int 

( 

long *pixnap2npixzftep<*cols/2. 'row, «endapixmxp»aree/4 1 
short •Yc2sYc*width; 

while (pixraap«end) { 

long Yold«»YC«3, Yold2r»Ye2«2 : 

rowepixnap^width/2 x 
while <pixraap<row) ( 

Pixel pixel. pixel2, pixel3. pixel* ; 

long Y, 0, V; 

U« ; 
V.*Vc~; 
0»-2; 
V»»6j 

0. (O&OxOOPO) I (VKOxOOOF); 
Y-(*YC**I«3; 
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YCld» lY*Tbld)>>l: 

yuv_rgs8x2 (pixel . pixel2 . Y. 0. 3 . 1 1 : 

YoldsY; 

yuv_rgb8x2 < pixel. pixel2.Y. 1.C.2) : 
YoldsY; 

Y= ( 'Yc»- ) <«3; 
Voids l Y»YOld) >>1; 
yuv_rcfc8x2lplxel,pixel2.Y.2. 3. 1) ; 

YoldsY; 

vuv_rcb8x2(pixel.pixel2.Y.3.0.2) ; 
Ycld*Y; 

Y* ( •Yc2*«>><<3 ; 

Yold2«fY*Yold2)>>l.' 

yuv_rgb8x2 (pixel3. pixel*. Y.O. 3.1) ; 

Yold2»Y; 

yuv rcb8x2tpixel3.pixtl4.Y. 1,0,2); 
Yold2«Y; 

Y«l*Yc2-*)«3; 

Yold2>(Y*Yold2)»l: 

yuv_rgb8x2 Ipixel3.pixel4. Y,2. 3. 1) ; 

Yold2«Y; 

yuv rgb8x2(pixel3.pixel4.Y.3.0.2) ; 
Yold2-Y; 

pixraap(COl»/4 l«pix«12 .pixel; 
• p ixaep* * »p ix«l . pixel ; 

pixnap2 (cols/4}«pixel4. pixel; 
•pix»ap2**«pixel3 .pixel ; 

) 

ptxjr.jp* o icc l**col»-width) 11: 
pixmap2*« <cols*cols-vidth) /I: 
Yc*«widch; 
Yc2* -widen; 

) 

) 

^define yuv_rybTEST< pixel . index, Y) \ 
rgb_col.red»(Y*r«8) ; \ 
rgb_col .greens (Y*g«8 ) ; \ 
rgb.col . blue. ( Y*b«8 ) ; \ 
p ixe 1 . rgb I index J «Color2 Index ( t rgb^cp 1 ) ; 



void YW2RCBTEST(UV32_Tab 'table, long -pixmap. short •Yc. short *Oc, short # Vc. 
1 

long *pixmflp2 = pixraap*colB/2. •row. *end*pixjnap*«r»a/4; 
short •Yc2»Yc*width; 

while tpixnap<eod) ( 

long Yold**Yc«3. Yold2»»Yc2«3; 

rov»pixmip* width/ 2 ; 
while ipi»nap<rov) ( 

RCBColor rgb.col; 

Pixel pixel, pixe!2; 
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long m r.g.b.Y.O.V; 

UaOxOOm ( ( -Uc— } »2 1 ; 
V«OxOOFFfc < ( 'Vc** ) »2 J ; 
r«cable (U) . ru; 
g»ta~bl« {U) . gu*cible fV) .gv; 
fc=canle (V) .t?v: 

Ys < »YC»*)>>2; 
YOld=<Y*Yold)»l; 
rgb_col . red« <Ycld*r*<8) ; 
. rgb_col.gre«n3(Yold*g<<8) : 
rgb_col . blue- ( Ycld-»b«8 ) ; 
pixel . rgb(0] «Color2lnd«x i lxgb_col) ; 

Yold»Y; 

y\jv_rgbTEST (pixel. l.Yold) ; 

Y= CYc**»>>2; 
Yold-(Y»Yold)»l; 
yuv_rgbTEST(pixel,2.Yold) ; 

Yold»Y; 

yuv_rgbTEST (pixel, 3, Yold) ; 

Y»CYC2*»)»2; 
Yold2«<Y»Yold2)»l; 
yuv.rgbTEST (pixel2 . 0 , Yold2 ) ; 

Ycld2»Y; 

yuv_r gbTEST (pixel2 , 1 , Yold2 ) ; 

Y«(*Yc2*-M»2; 
Yeld2a <Y*Yold2 ) »1; 
yuv.rgbTtST (pixel2 , 2 , Yold2 ) ; 

Yold2«Y; 

yuv_r gbTEST (pixe 12, 3.Yold2) ; 

pixmap(cola/4 ] apixel .pixel; 
•pixmap* •♦■pixel .pixel; 

pixnap2 (cols/4 )»pix«12 .pixel; 
•pixmap2**«pixel2 .pixel; 

) 

pixaap*« < col.i*col8-vidth) /2; 
pixmap2*« <col»*col«-vidth) /2; 
Yc ♦•width ; 
Yc2*«vidch; 
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C Copyright 1993 KLJCS Limced 
All rights reserved. 

written ay: Adrian Lewis 



68030 Colour space conversions 



machine 
5 eg 

include 



mc68030 
Jclics" 
'Traps. a* 



macro 
CPY32x2 



tAACB. 4 row. toO. tol. tnO, tnl 



add.l 


tnO . ioO 


lsr. 1 


11, toO 


add.l 


tnl. tol 


lsr.l 


♦1.401 


move . 1 


toO. 1 tAACB) 


add.l 


trow, tAACB 


move. 1 


toO. (tAACB) 


add.l 


trow. tAACB 


move . 1 


tol. (tARCB) 


add.l 


trow. kAACB 


move. 1 


tol. (tAACB)* 


movt.l 


tni. (tAACB) 


sub. 1 


trow. tAACB 


move. 1 


till. {tAACB) 


sun. 1 


trow. tAACB 


move. 1 


tnO, (tAACB) 


sub.l 


txow. tAACB 


move.l 


tnO. (tAACB)* 


endm 




macro 




DPY32 


tAACB. trow. to( 


move. 1 


toO. (iAACB) 


add.l 


trow. tAACB 


move. 1 


tol. (tAACB) * 


move. 1 


tnl. (tAACB) 


sub. 1 


t row. tAACB 


move. 1 


tnO, (tAACB) ♦ 


endm 




macro 




UV2RCB32 


tAO.tAV.tTAB 


add.l 


#2048, 4TAB 


move.w 


tAU.dl 


lsr.w 


•2.dl 


AAd.W 


•SOlPT.dl 



interrelate first pixel 
interpolate first pixel 



; move to uvtab 
; Load U 



QiipcrrmnT cucrr mmcw 



wo M/ruas 



PCT/GBS4/KK77 
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Encineering: KliesCode :CcmpFict :Cclour .a 



movt. I 



(4TAB.dl.w8l .dO 



UV now rg lu) 





move.w 

isr.w 
and.w 
add.l 


■2. dl 
•soirr.di 

4UTAB.dl.W8) ,d0 


; Load V 

; TV now rgb 




move. 1 
move.l 
move.l 


<!0.dl 

d0.d2 
d0.d3 


; 3 copies 


• 


aub. 1 


#2048. 4TAB 


; rescore ytab 




«ndm 








macro 

Gti I J* 


mi i tinoi (ivwbu i ■ruDi 




■ 


move. 1 
Isr.w 
and.w 
add.l 


&AY.44 
#2. 04 
•S01FT.d4 

(4TA£,d4.V4) .&RCB1 


.Y 

; RGB1»«YYY 


• 


swap 
Isr.w 
and.w 
add.l 


d4 

#2.d4 
#S01PP.d4 

<4TAB.d4.wM} .4RCB0 


; RCBO^.YYY 




en dm 








macro 
OVZR32 


I RGB 





move.l 
andi.l 
beq.s 
btst ■ 
beq.s 
btst 
beq.s 
aadi. 1 
bra.s 
6pos23 ori.l 
ebitifi btst 
b«q.s 
btst 
beq.a 
andi.w 
bra.s 
0posl6 ori.w 
9bic8 btst 
b«q.s 
btst 
seq 

©end andi.l 

finx_i yb 
• 

endn 



tKCB.d4 

•501010100.04 

inx^rgb 

424 . d4 

9bitl6 

•23.4RC8 

9pos23 

t$0000ff B/.4RGB 

•bitie v 

♦SOOffOOOO.tRCB 

*16.d4 

9bit8 

•15.4 RGB 

•posl6 

*$00ff.4RCB 

4bit8 

•Sf f 00.4RGB 
• 8,d4 
«end 
•7 , 4RCB 
4 RGB 

tSOOfefefe.&RQB 



; copy pixel 

; was it this rgb 

; If not then quit 

; R overflow? 

/ if not then continue 

; test sign 

; if positive 

; underflow eats R to 0 

; do next bit 

; overflow acts R to 255 

; G overflow? 

; if not than continue 

; tast sign 

; if positive 

; underflow sets G to 0 

I do next bit 

; overflow sats G to 255 

: B overflow? 

; if not then continue 

; teat sign 

: under/over flow 

; mask RGB ok 



macro 

HASHOUT32 

move . 1 



4AM. 4D0, 4X31, &D2. 4D3 
4DO.d4 



WO 94/23385 



PCT/CB*4/00677 
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Engineering : KiicsCode :CompP:ct : Co lour . a 



add. 1 
add.l 
add.l 
andi . 1 
xove . 1 



;Di.d4 

4D2.d4 
tD3.d4 

•S03e3«3e0.d4 

d4 . LKH 



endm 


macro 




KASHCMP32 


LAX. &O0. id. &D2. 403 


move. 1 


&D0.d4 


add.l 


4Dl.d4 


add.l 


4D2.d4 


add.l 


403. d4 


andi . 1 


•S03e3e3e0.d4 


crnp.l 


CAH.44 



endm 



OUT 3 2X2 FUNC 



EXPORT 



PS 


RECORD 


6 




cable 


DS.L 


1 




pixroap 


DS.L 


1 




V 


OS.L 


1 




U 


DS.L 


1 




V 


DS.L 


1 




width 


DS.L 


L 




height 


DS.L 


1 




rowByt • 


OS.L 


1 




pixmap2 


DS.L 


1 




• 


END* 






LS 


RECORD 


0, DECK 




Yl 


DS.L 


1 


; ilxeof (»hcrt ) •Yrov ■ 2 'width 


U_ex 


DS.L 


1 


; x end address - • D*0_ix 


U_ey 


DS.L 


1 


; y end address s U*wiflth , heiobt>> 


O.ix 


DS.L 


1 


; sizeofl shore »*UVrow * width 


Y_y 


DS.L 


1 


; sixeo£< short )*Yrow ** • 2* width 


p_y 


DS.L 


1 


; 4*rowBytes-sizeof I long} *Prow « 4*rew8yree*width 


LSire 


EOU 


• 




• 


ENDR 






* 


aO - Y. al 


- 0. a2 - V. 


a3 ' pixmap. a4 - table. a5 - pixnap2 


• 


dO - rgbOO, 


dl - rgbOl. 


d2 - roblO, d3 - rgbll. d4 - spare, d6 - oldO. d7 




link 


e«. *LS.LSixe 


; inc. width, fend and rowend are loca 




movent. ^ 


d4-d7/«3-*3, 


-(a?) ; store registers 



move 



SR.dO 



rovf.l PS.Y(a€),aO 

move.l PS.U(a6).al 

move.l PS.v<a«>,a2 

move.l PS. pixmap I a6) ,eJ 

move.l PS. table <a6) ,a4 

move.l PS. pixmap? Ia6) ,aS 

move.l PS. width (a6) ,d0 

move.l dO.LS.U_ix<a6) 

move.l PS. height 1*6) ,dl 

mulu.w dO.dl 



YsYC 
O.OC 
V.Vc 

pmspixnap 
tabs cable 
; pm2«pixmap2 

LOAD width 
SAVE o_ix 
LOAD height 
widtb'heiohc 



WO 94/23385 



PCT/CB94/t0f77 
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Engineering: KlicsCcderCcnpPic; :Coleu: .3 



Gdo_y 



add. 1 
move . 1 
add.l 
move.l 
move. 1 
isX.l 

mCV« . 1 
Ul.l 

sub.l 
move. 1 

rave . 1 

clr.l 
clr.l 

move. 1 
add.l 
move. 1 



Sdo_x UV2RGB32 
move . 1 

crnr32 

CETY32 

move. 1 

or.I 

or. 1 

or.I 

andi.l 

bne.s 



• l.dl 
al.dl 

dl, LS.U.ey <af ) 
dO.dO 

dO.LS.YKa6) 
dC.LS.Y_y(a6) 

• 2.d0 

PS. rcwByce (a6) . dl 

• 2.dl 
dO.dl 

dl.LS.F_y(a6) 

PS.rowBycefaC) ,d3 

d6 

d7 

LS.U_i*(a6).dO 
al.dO 

dO.LS.U_ex(a6> 

(al>*. (a2)*,a« 

LS.Y1 (*6J ,d4 
Ia0,d4.1> .a4.d2.d3 
(a0)*.*4.d0.dl 

d0.d4 
dl.d4 
d2.de 
d3.d« 

•soaoioioo.d4 

•over 



Qok HASH OUT 3 2 (a3 ) ♦ , dO , dl ,d2 . <13 

DPY32x2 a3.d3.d6,d?.d0.d2 

D FY 3 2x2 a3.d5,d0.d2.dl.d3 

move .1 dl , d6 

move .1 d3 , d7 

cmpe.l LS.D_ex(a6) . al 

blew Sdojt 

add.l LS.Y_y 1*6) ,a0 

add.l LS.P_y<a6).a3 

cmpa .1 LS . U_ey < *6 ) , el 

blew 9do_y 

ftiovem.l <a7)».d4-d7/e3-a5 

unlX a 6 

rts 

Sever OVER32 dO 

OVER32 dl 

OVER32 d2 

OVER32 d3 

bra eox 



width'heiohc/2 

U*widcfc*he igfit/2 
SAVE Q_ey 

width»2 
SAVE Yl 
SAVE Y_y 

width* 8 
LOAD rowByceo 

rcwByces*4 

rcvBytes*4-vidth'8 
SAVE P_y 



; load rowBycee 
; clear old2 
; clear oldl 

LOAD U.ixfi 

P*U_ixB 
SAVE U_exB 

uv2robl *0~, •V**) 

load Yrow 

add Yb to RGB values 
add Ya to RGB valuea 



; if overflow 



copy olds 



restore registers 
remove locals 
recurs 



ENDFUHC 
GUT32X2D FT3MC 



EXPORT 



WO 94/233*5 



PCT/GB94/WXT7 
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PS 


RICORD 


• 8 






table 


DS.L 


1 






pi jcnap 


DS.L 


1 






T 


DS.L 


1 






U 


DS.L 


1 






V 


DS.L 


1 






width 


DS.L 


1 






height 


DS.L 


1 






rcwByce DS.L 


1 






P ucrapl 


DS.L 








« 


ENDR 








LS 


RECORD 


0. DECK 






Yl 


DS.L 


1 ; sizeof (short) *Yrow s 2 •width 


U.ex 


DS.L 


1 i x end 


address a U*U_ix 


U_ey 


DS.L 


1 ; y and 


address = U«width*heighc» 


U_ix 


DS.L 


1 ; sneof (shore ) 'UVrow ■ width 


Y-y 


DS.L 


1 ; sizeof (short ) *Yrow = 2 'width 


P_y 


DS.L 


1 ; 4»row&ytes-sixecf < long ) • Prow « 4 *row&ytes -width 


LSize 


COO 


• 






• 


EST* 








• 


aO - Y. 


*1 - 0. a2 - v. al - 


pixmap. a4 - table. a5 - pixmap2 


• 
• 


dO - rgbOO. dl - rgbOl. d2 - 


rgblO. d3 - rgbll, d4 - spare. d6 - oldO. d? 




iinx 


a«. fLS.LSize 




.- inc. width, fend and roweod are loca 




muvem. 1 


d4-d7/#l-a5.-(a?) 




; store registers 




movi . 1 


PS,Y(a6) ,a0 




; Y-YC 




move. 1 


PS.3(a6).al 




i U*Uc 




move. 1 


PS.Vla«),a2 




; V.Vc 




move. 1 


PS.pixmap(a6) . a3 




pmspixs&ap 




move. 1 


PS. table(a6) ,a4 




; t ab» cable 




move. 1 


PS.pixmap2 (a6) , a5 




; pca2«pixmap2 




move. 1 


PS. width ( a 6 ) .dO 




; LOAD width 




move. 1 


dO. LS.U_ix<a6) 




; SAVE O.ax 




move. 1 


PS.haight Ia6) .dl 




; LOAD height 




mulii. w 


do.di 




; width*height 




lax.l 


•l.dl 




; widch*height/2» 




*dd.l 


el.dl 




; U«widch*heighc/2 




move . 1 


dl.LS.U_cy <a6) 




; SAVE U.ey 




add.l 


dO.dO 




; width*2 




move. 1 


dO.LS.Yl(a6) 




; SAVE Yl 




mov« . 1 


dD.LS.Y__y(a6) 




; SAVE Y_y 




lal.l 


■2,d0 




; widtl:*8 




move. 1 


PS.rowByre(a6) .dl 




; LOAD row&ytes 




lsi.i 


• 2.dl 




rowPytes*4 




sub.l 


dO.dl 




; rovbyresM-wid.h'e 




move.l 


dl. LS.P_y 1*6) 




; SAVE P_y 




move. 1 


PS.rowByteia6) ,C5 




; load rowSytes 




clr.l 


d« 




; clear old2 




clr.l 


d7 




; clear old! 


9do_y 


move.l 


LS.U_ixle6).d0 




; LOAD U_j xB 


add.l 


al.dO 




; P»0_ixB 




move. 1 


d0.LS.O_exU«) 




: SAVE U.exfi 


8dO_X 


UV3RCB32 


(al)». (e2)+.a4 




; uv2rgbf*U*». •V**) 




move. 1 


LS.Y1U6) ,d« 




; load Yrow 




GETY32 


<a0,d4.1).a4.d2.d3 




; add Yb to RC8 values 



WO 9*/233&5 



PCT/GB94/0O6T7 



-737 



(?ok 



3C3HC 



8diff 



•over 



GETY32 


< dU J ♦ . 14 . CU , C J 






move . i 


CD. (34 


or. 1 


dl.d4 


or. 1 


d2.d4 


or . i 


dJ . 04 


ar.di . 1 


•S01010100,d4 


one .w 


•over 


HA5HCHP32 


(a5U.dO.dl.d2.d3 


hne.s 


ddiff 


add.l 


•16. a3 


move . 1 


dl . a6 


move . 1 


d3 ,d7 


oT^e. 1 




bit . w 


Ann y 


AAA 1 


l*S . T_ y (40 ) .AO 


Ouu* i, 


i-5.P_y iao ) . a 3 


cups. 1 


L£.D_ey<a6).al 


blt.w 


•dc_y 


ncvem. 1 


(a7)*.d4-d7/a3-a5 


unlk 


•6 


res 




move. 1 


04. -4 (a5) 


DPY32x2 


a3,O3,d6.d7,d0.d2 


DPY32x2 


a3,d5.d0.d2,dl.d3 


bra.t 


•cent 



Engineering : XlicsCode . -CcmpPict : Colour. a 

; add Y* to RGB values 



if overflow 

add four pixels 
copy elds 



rtitori reo/iacaxs 
remove locals 
return 



0VTJU2 
0VDU2 
OVER32 
OVER32 
bra 

ENEFUNC 



dO 
dl 
d2 
d3 
•ok 



OUT32 FUNC 



PS 

table 

piMMp 

v 
u 

V 

width 
height 
rowByte 
p:xmap2 



RECORD 

DS.L 

DS.L 

05. L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 



EXPORT 

8 
1 
1 
1 
1 
1 
1 
1 
1 
1 



• 


ENDR 






L5 


RECORD 


0, OECR 




Yl 


DS.L 


1 


i 


u.ex 


DS.L 


1 


t 


O.ey 


DS.L 


1 


• 
t 


U.ix 


DS.L 


1 


; 




DS.L 


1 


; 


?-y 


DS.L 


1 




LSise 


EOU 


• 





si zeof ( short ) • Yrov 
x end address 
y end address 
sirsof (short J *OVrov 
siseof (short ) *Yrov 
2»rowBytes-siieof I long) •Prow 



2 -width 
D*U_ix 

U»width*heigfac>> 

width 

2 •width 

2*rovBytes-widtfa 



cnnCTiTiiTT cucrr /Din e m 



WO 94/2JJ85 



PCT/CBV/00e77 
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Engineering: XiicsCede : CcmpPicc : Co lour .a 



ENDR 



■ 


aO - Y. al 


- U. a2 - V. al * pixmap. 


a4 - cable. a5 - pi*s* 


* 
• 


do - rcbGO 


. dl - r9b01. d2 - rgelO. 


dl - rgbll. d4 - spare 




link 


a6. ILS.LSize 


; inc. width, tend and 


■ 


Tcvcn. 1 


d4-d7/al-e5. -Ia7) 


; score registers 




move. 1 


FS.YU6l.iO 


; Y*YC 




move. 1 


PS.GU6).al 


; UaUC 




move . 1 


PS.VU6».a2 


; VeVC 




mcve. 1 


PS .pixj*ap<a6) . al 


; povopijcnap 




.move . 1 


PS. table ta6 ) .a4 


; cabs cable 




move . 1 


PS . piwaap2 ( a6 ) . aS 


: pn2«pixmap2 




move. 1 


FS.widch(*6) .dO 


; LOAD widch 




move . 1 


dO.LS.l"_ix ta6) 


: SAVE U_ix 




move. 1 


PS.heighc Ia6) .dl 


; load height 




rrrulu . w 


dO.dl 


widch*heighc 




1 *r 1 




wi dt h • he iaht 11 




add.l 


al.dl 


U*vidch*height/2 




move . 1 


dl.LS.U_ey <a6) 


; SAVE u_ey 




add.l 


dO.dO 


width # 2 




move. 1 


d0.LS.Ylra6) 


SAVE Yl 




move . 1 








add.l 


dO.dO 


width** 




move. 1 


PS. rowByte U6 ) .dl 


LOAD rovBytes 




add. 1 


dl. dl 


rowlyttl * 2 




sub. 1 


»0 , dl , 


rovsyces v 2*vxoci3' * 




move . 1 


oi . L5 . f_ y i eo j 


SAVE r ,y 




move . 1 


PS . rewcyt e ( ao J , 03 


load rovBytes 




move.l 


LS.Ylta6).d6 


load Yrow 




move. 1 


LS.U_ix(a6).d7 


LOAD u.ixa 


add.l 


*l,d7 


P*U_LxB 


@de_x 


UV2AGB32 


(all*. (a2)*,a4 


uv2rgb<*U**. *v**i 




CETY32 


Ia0.d6.ll .a4.d2,d3 


add Yb to RGB values 




GETY32 


Ia0)*.a4.d0.dl 


add Ya co RGB values 




move . 1 


d0.d4 






or.l 


dl.d4 . 






or . l 


A "i Ad 

<U . Of 






or.l 


43. 44 






andi. 1 


•SOlOlOlOO.dJ 






one . s 


Cover 






HASHOUT32 


<a5N,dO,dl.d2,d3 






DPY32 


a3.d5.d0.d3.dl.dl 






cnpa. 1 


d7.al 






blew 


•d©_* 






add.l 


LS.Y_y (*«) ,a0 






add.l 


LS.P_y(e6),al 






cmpa.l 


L5.v*_ey<a6),«l 




• 


blew 








moves*. 1 


U7U.d4-d7/a3-a5 


restore registers 



CMDCTmrrr cucrr to*n c *>o 



WO J4/23M5 
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^9ineering:KlicsCcde:Ccn^Picz .Colour, a 



fover 



unlk 
rti 

3VDU2 
CVD02 
OVTRJ2 
OVER32 
fcra 



d6 

dO 
dl 
d2 
d3 
9ok 



remove locals 
return 



dqfwic 
out] 2d junc export 



PS 

cable 

pixmap 

Y 

U 

V 

width 
height 
rovByte 
pixmap2 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 



• 


ENDR 




IS 


RECORD 


O.DECR 


ri 


DS.L 


1 


U.ex 


DS.L 


1 


U-ey 


DS.L 


1 


U_ix 


DS.L 


1 • 




DS.L 


1 




DS.L 


I 


LSise 


EOT 


• 


t 


DJDR 




• 


aO - Y, 


«1 - U, *2 



aiieofl short )-Yrow 
x end addreaa 
y end addxoea 
slzeof i short J -UVrov 
eixeof (abort) -Yrow 
2-revBytea-aiiaef (long) -Prow 



2 -width 
U*0_ix 

U*width-height» 

width 

2 -width 

2-rowBytea-width 



V, a3 - pixmap, 
dO - rgbOO. dl - rgbOl, d2 - rgblO, 

link- a6.fL£.LSire 
movem.l d4-d7/a3-a5. - (a7) 

move.l PS.Y(a6),aO 
move.l PS.O(a6).al 
move.l PS.V(«6).*2 
move.l RS.Fixsupca6).a3 
move.l PS. table(a6) .a4 

move.l PS.pixmap2ia«» ,a3 

move.l PS.vidth(a6) ,d0 

move.l dO.LS.U_ix(»«i 
move.l PS. height ia6),dl 

mulu.w dO.dl 

lar.l «l,dJ 

add.l al.dl 

move.l dl.LS. 0_eyU6) 

add.l dO.dO 

move.l dO.LS.Yl(a«) 

move.l dO,LS.Y_y (e«) 

add.l dO.dO 

move.l PS.xcvByte(a6) .dl 

add.l dl,dl 

aub.l dO.dl 

move.l dl.LS. P_y(a6) 



a4 - table. a 5 - 

d3 - rgbll. d4 - 



pixmep2 
spare. d6 - 



Yrow, d7 



; inc. width, fend and rowend are loca 
i store registers 

Y*YC 
O-Uc 
v.vc 

psupixnap 
tab* table 
pm2«pixm*p2 

LOAD width 

SAVE U_ix 

LOAD height 

width -height 

width -height/ 2 

U*width-height/2 
SAVt U_ey 

width-2 
SAVt Yl 
SAVE Y_y 

vidch-4 
LOAD rowByc eo 

rovBytee-2 

rowByx e i * 2 - wi d th • 4 
SAVE P_y 



WO 94/23345 



PCT/CB94/WK77 



; do_y 



0ok 



3coni 



8diff 
Cover 
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Engineering: KlicsCode:Conp?ici rCclsur .a 



move.l » PS.rcvByceia6> .d! 
nove.l LS.YKa6).d6 



epos 

9 ok 



I^OVe . 1 


. u_ix i a* ) . d/ 


add.! 


al.d7 


•**V2RCB32 


<al).. (a2)*.a4 


move . 1 


13. Yl ia6) .d4 


CETY32 




CETY32 


<aOW.a«.d0.dl 


TiOVS i 1 




or.i' 


di.da 


or.l 


d2.d« 


ft r 1 


a \ aa 


andi . 1 


#S01010100.d4 


fcne.s 


Cover 


KASHCMF32 


<aS)*.d0.dl.d2.d: 


bne. s 


idiff 


addq 


♦ 8, s3 


crpa. 1 


di.al 


bl:.w 


Sdo.x 


add.l 


LS.Y_yla«).aO 


add 1 


• • V 1 ttv J . • J 




• w_ey i * o ) , a i 


blew 


6do_y 


movsm . 1 




unlk 


a€ 


res 




move. 1 


d4. -4 (aS) 


DFY32 


a3.d5.d0,d2.dl.d3 


bra. i 


8 cone 


0VDO2 


dO 


OVER32 


dl 


OVTR32 


d2 


OVTRJ2 


d3 


bra 


•ok 






macro 




uvov 


AVAL, 40V 


move.w 


&VAL.40V 


odd.w 


t$0200.tOV 


and.w 


•srcoo.tov 


beq.s 


Qok 


tac.w 


40V 


bye. a 


8 DOS 


move.w 


• S01FF.4V3O, 


bra. a 


•ok 


move.w 


tSFEOO.iVAL 



; load rcvByces 
; load Yrow 

; LOAD U.ixB 

; uv2rgb( 'U*- . *V.-) 

; load Yrow 

; add Vb to RGB values 

; add Ya co RGB values 



if overflow 



add four pixels 



restore registers 
renove locals 
return 



endm 
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yvxiHi? njNC 


EXPORT 


* :ix dO. d4. spare 


dl^ 


UVOV 


dO.dl 


swap 


dO 


LVOV 


dO.dl 


swap 


dO 


UVOV 


d4.dl 


swap 


d4 


uvov 


d4.dl 


swap 


d4 


res 

• 




ENEFUNC 





macro 
crvovzR 

move . 1 
move . 1 
add.l 
add.l 
or.l 
andi . 1 
beq. s 
bar 



4U. 4V 

•S020OO200.dl 

dl.d2 

iU.dl 

4V,d2 

d2.dl 

•srcoorcoo.di 
euvok 

UVX2MIT 



ends 



macro 

GE7UV 4AU. fcAV. 4SP. iUV 

move.l (tAUW.fcSF 

move . 1 ( 4AV) * , 4UV 

UVOVXR 4SP.40V 

liX.l »5.4UV 

andi.I •S03e003eC.4SP 

andi.I fsooirooir.iov 

or.l &SP.40V 

swap 40V 



; UV«»S00DV00OV 



endm 



macro 






GETY 


&AY. 4 HID. &UV. IRQ. SRI 




move. 1 
lsl. 1 
andi.I 


4AY.4X1 
•5.4R1 

•srcoorcoo.fcRi 


; (2*) YsYOYl 

; (4) Y.Y0XXY1XX 


or.w 
move. 1 
swap 
or.w 
move. 1 


4UV.4R1 

(4ZND.4R1 .v*41,4R0 
4K1 

&UV.4R1 

(4IND,4R1 .V4).k*l 


• (2) Y«Y10V 

(2«-) RO-0123 (Yl) 

(4) YsYOXX 

(2) Y-YODV 

(2*) Rl-0123 (YO) 


endm 







macro 

UV8 4AU. 4AV. 4SP. 40V 

move.l 44AUW.4SP 

move.l (4AV)*.fcDV 

UVOVER tSP. 4UV 
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lar.l 




•2 . 4SP 








lsr. i 




•6 , 4UV 








AT.C1 . 1 
























or . * 




air , o LTV 








swap 




»UV 








? r.cr"i 












macro 










• 


y?.:j/d 




4Y. tIND.tW.iD0.4Dl 








move . 1 




4Y.4D0 


; d0»Y0Yl 






u:.: 




•3,tDC 


d0=Y0XXYlXX 






move .b 




4UV. 4D0 


■ d0»Y0XXYlUV 






andi . w 




•S3FFF.&D0 


• dOsOYUV(l) 






move . 1 




{ t IND. tDO .W4),4D1 


• find clut entries 






swap 




4D0 


dO-YCXX 






move . b 




417V. 4D0 


dOsYOUV 






andi . w 




•53rrr.4DO 


dOsOYUV(O) 






move . 1 




UlKD.iOO .W4J.4D0 


find clut entries 






endm 










OUT 8 
• 


FUNC 


EXPORT 






PS 


RECORD 




8 






c»ble 


DS.L 




1 






pixmap 


DS . L 




1 






Y 


DS.L 




1 






u 


DS. L 




1 






V 


DS.L 




1 






width 


DS.L 




1 






height 


DS.L 




1 






rev Byte 


DS.L 




1 






pixraap2 


DS.L 




1 






• 


END* 










LS 


RECORD 




O.DECh 






Yl 


DS.L 




1 ; si secf (short ) 'Yrov ■ 


2»width 


U_ex 


DS.L 




1 .- x end address ■ 


U*U_ix 


U.ey 


DS.L 




1 ; y end address * 


U*width»height>> 


U_ix 


DS.L 




1 ; sisecf I short ) •UVrow • 


width 


Y_v 


DS.L 




1 ; sixeof i short J "Yrov ■ 


2 # width 


P_y 


DS.L 




1 ; ;*row&ytes-sixeof (long i • Prow « 


2*rcwBycea-vidth 


LSirt 






• 








ENDR 












aO - Y. 


al 


- U. a2 - V. a3 - pixmap. a4 - table. a3 - pixroap2 


• 
• 


dO - rsbOO, 


dl - rgbOI, d2 - rgblO,. d3 - rgbll. d4 - spare 


, d6 - oldO, d7 




lin* 




a6.«LS.LSlze 


inc. width, fend and 


rcvend are loca 


• 


mcvem. 1 




d4-d7/ej-a5,-(e7) 


store registers 






move. 1 




PS.Yia6J.aO 


YbYC 






move. 1 




PS.O(a6).al 


U«0C 






move. 1 




PS.Via6),a2 


v«vc 






move. 1 




PS.pixrnap<a6) , a3 


pnvpixreap 






move. 1 




PS. cable <a6) ,a4 


testable 






add*. 1 




•S00020000. a4 


tcb*s32*768 (longs) 






move. 1 




PS. pixmap 2 <a6> ,a5 


pm2»pixmap2 






move. 1 




ps. width ra6 ) .do 


LOAD width 
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3do_y 
«do_x 



move. 1 

fflCVI . 1 

rnulu . w 
lsr.l 
add.l 
move. 1 
move. 1 
add.l 
sub. 1 

T©V*. 1 

add.: 
move . 1 
move. i 

move. 1 
move. 1 

move. 1 
add.l 

CETUV 

GETY 
GETY 

move . w 
lsl.l 
move. w 
swap 
1*1.2 

swap 

GETY 
move.* 
lar.l 
move. w 
GETY 
move. w 
swap 
lsr.l 
move. v 

move. 1 
move . 1 

cnpi . 1 

blew 

add.l 
add.l 

crap*. 1 
blt.w 

mcvem.l 

unlk 

rta 

ZSLT UNO 



PS.heioh: ia6) ,dl 

dO.dl 

• l.dl 

ai.dl 

<31. IS. 0_ey(a6) 
FS.rowByiela6l ,dl 
dl.dl 
dO.dl 

dl.LS.P_y<a6) 
dO.dO 

dO.LS.Yl ta6) 
<20. LS.Y_y<a6> 

PS.row&yt«(a6),d5 
LS.Yl (a6).d6 

LS.U.ixl««) ,d7 
al,d7 

al.a2.d0.d4 

(a0.d6.w) ,a4.d4.d2.d3 
<a0»*.a4.d4.d0.dl 

d3,d2 
*9, d3 
dO.dl 
dl 

tr.dl 
d4 

(*0.d6.1).a4.d4,d0.d3 
d3.d0 

• B.dO 
dO.dS 

<a0)*,a4 ,d4 .dO.dJ 
dO.dJ 
d3 

• B.d3 
d3.dl . 

d2. (a3.d5) 
dl. 

d7.al 
3do_x 

LS.Y_y<e«).aO 
LS.P_y(a6) ,a3 

LS.U_ey<a6).al 
8do_y 

(*7)»,d4-d7/a3-e5 
a6 

t return 



SAVE U_ix 
LOAD height 
vidch'heicht 
width-heichc/2 
U»width»haight/2 

SAVE U_ey 

LCAD rowBytes 
rcwBvtea»2 
rcuByc e» • 2 - w* dt h 

SAVE F_y 
widtb«2 

SAVE Yl 

SAVE Y_y 

load rovBycea 
load Yrov 

LOAD U_ixB 



d2=X0XX. d3*xxlX 
dO-XXXO. dl-lXXX 

d2«X01X 
d2«01XX 
di-lXXO 

di-xoix 

dlsOlXX 



next UV 

d0*X2XX, 
dO.X23>; 

dO»XX23 

d2-0123- 

d0sXXX3, 

d3.3XX3 

d3«X33X 

d3=XX23 

dl«C123 



d3=XX3X 



d3«3XXX 



restore regiscers 
remove lcc*l» 



macro 
Y8x2 



&AY.&mD.&UV.&old 
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•■nove . 1 


iAY.dO 


: i'2*l YsYOYl 


lsl.l 


O.dO 


: (4) V-Y0XXY1XX 


swap 


dO 


: (4) YsYlXXYOXX 


add.w 


dO.aold 


; (2) OldsCld'YO 


lsr.w 


•1.4cld 


• (4) old= (cld»Y0 J /2 


move . s 


4CV.4old 


■ (2) cldsYIOlTV 


andi . w 


•s:fff. 4oid 


; (4) oldsOYUV ( 10 1 


move . i 


l41ND,4eld .w»4),di 


• 12* \ dlsXlx3 


stove . w 


dO. 4cld 


• (31 nldaVO 

. 1 « f J*U B Iy 


move . b 


4UV,dO 


• 1*1 I » I UUV 


andi . w 


•S3FFF.dO 


. 1 * J is U T V ■ 1 U 1 


move . 1 


(4 THE dO w»a» d5 

i e» *#*av » ww • w f t Ua 




move • w 


ril <13 


; { J ) exg . w dl . cu 


move - v 




; (2) dl=xi2X 


move • v 


□J • Uf 


; (2) C2 - 0XX3 


SWAP 


Ui 


; (4) d2=XjOX 


i 3 - . i 


wo i cn 


• (A) dl«12XX 


let 1 


• B 

*0 • OZ 


- (4) d2s30XX 


swap 


ao 


' (4) YcYlXX 


add. w 


dO.told 


(3) cld-old^Yl 


lsr.w 


*1.4old , 


(4) olds(old*Yl)/2 


movt . b 


4UV. (old 


(2) OldsYIlUV 


andi . w 


•S3FFF.4old 


(ai f> 1 H - A YTTV f T t 1 


nove . 1 


UIND.iold .w*4).dJ 


<2*) d3*XlX3 


r&ove . w 


d0.4old 


(2) old« i 1 


movt . b 


4UV. dO 


(2) Y.YOUV 


andi . w 


t$3rrr.d0 


(4) Y*OYW(0) 


move. 1 


(4IMD.dO.V4) .dO 


(2*) dO»CX2X 


move.w 


dO , dl 


(2) exg.w d0.d3 


move . w 


d3 . dO 


(2) .10-OXX3 


move.w 


dl.dJ 


(2) d3-X12X 


awmp 


dO 


(4) dO-X30X 


lsr.l 


M.dO 


(4) dO«XX30 


lar.l 


• 8.d3 


<4) d3«X12X 


move.w 


d0,d2 


(2) d2»3030 (YiYOYiYl) 


move.w 


dJ . dl 


(2) dl*2121 (YiYOYiYl) 


en dm 






macro 






YBx2a 


tAV.4IND.4UV 





GETY 


4AY.tIND.4UV.dl.d2 




move. 1 


&>Y.d2 


: (2*1 YsYOYl 


lal.l 


• 3,d2 


; (4) YcYOXXYlXX 


move . b 


4UV.d2 


; (25 YrYlUV 


andi. w 


•S3FFF.d2 


; (4) Y-0YUVIY1) 


move. 1 


C42ND.d2.W4) .dl 


! (2*) dl»0123 (YD 


swap 


d2 


■ 14) YsfOXX 


move . b 


417V. d2 


» (2) Y«Y0OV 


andi. w 


#S3FFT.d2 


(4) Y«0YUV(Y0) 


move . 1 


(4IND.d2.W4) ,d2 


(2«) d2*0123 (YO) 


move.w 


dl , dO 


(2) exg.w d2.dl 


move.w 


d2 . dl 


(2) dl-0123 (Y1Y0) 


move.w 


d0.d2 


(2) d2=C123 (Y0Y1) 


awap 


dl 


(4) d3s2301 (Y0Y1) 


endm 






macro 






Y8x2b 


4AY.4IND.40V 




GETY 


4AY. 4TND.4UV.dl.d2 
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move.l &AY.<12 

lsl.1 0.d2 

nove.b 4Uv.d2 

andi.w ■S3FFF.42 

nove.l (4IND.d2.v»« ) .CI 

swap d2 

nove.b 5W.d2 

andi.w •S3FFT.d2 

move.l (&IND.d2.w« ) .d2 

ror.l «>9.d2 

xor.I «8.dl 

mcve.v dl.dO 

mcve.v d2. dl 

neve . v dO . d2 

swap dl 

ror.w iB.dl 



(2-) YaYOYl 
f4) Y«Y0XXY1XX 
(2) Y=Y1UV 
(4) Y«0YUV(Y1J 
!2«0 dl«0123 <Y1) 
(4 ) r=Y0XX 
(2) YsYOUV 
(4J YsOYtfV(YU) 
(2*1 d2*0123 (YO) 
(6) d2»3012 (YO) 
(6) d:=3012 (YD 
(2) exg.w d2.dl 
(2) dl*3012 (Y1Y0) 
12) d2-3012 (Y0Y1) 
(4) dl=1230 (Y0Y1) 
(6) dl-1203 iYOYl) 



endra 



OOT8x2 

V 


func 


EXPORT 


?S 


RECORD 


e 


table 


DS.L 


i 


pixmap 


D5.L 


i 


Y 


DS.L 


i 


U 


OS.L 


i 


V 


DS.L 


i . 


width 


DS.L 


i 


height 


DS.L 


l 


row Byte 


DS.L 


i 




DS.L 


i 


• 


ENDR 




LS 


RECORD 


O.DECR 


Yl 


DS.L 


i 


U.ex 


DS.L 


1 


U.ey 


DS.L 




U.ix 


DS.L 


1 


Y-y 


DS.L 


1 


P-y 


DS.L 


1 


LSixe 


EOT 


• 




QJDR 





aizeof (short ) *Yrov 

x end address 

y end addresa 

aizeof (short) •fJVrow 

aizeof ( short ) *Yrov 

4« rowBytea- aizeof (long) *Frow 



2* width 
U*l)_ix 

U*width*height>> 

width 

2 -width 

4 • rowBytea -width 



aO - Y. al 


- 0. a2 - V, a3 - 


pixmao. 


a4 - cable, a9 - pixmap2 


dO - rcbOO, 


dl - rgbOl. d2 - 


rgblO. 


d3 - rgbll, d4 - spare. d5 - oldO. d7 


link 


a6,4LS.LSi»e 




; inc. width, fend and rowend axe Iocs 


movem. 1 


d4-d7/a3-a5,-(a7) 




> store registers 


nove.l 


PS.Y(a6) , *0 




; Y.YC 


move. 1 


PS.D(a6).al 




; O-Dc 


nove.l 


PS.V(afi) ,a2 




; V-Vc 


nove.l 


PS.pixa«p(a61 .43 




prospixmep 


move.l 


PS. table («6) , a4 




; tab* table 


adda.l 


•$00020000. a4 




; tab*-3276B (longs) 


move.l 


PS.plxaap2(a6) ,a5 




' pm2«pixmep2 


move.l 


PS . width ( a6 ) , dO 




LOAD width 


move.l 


dO.LS.O.ixla6) 




SAVE O.ix 


move.l 


PS. height (a6).dl 




LOAD height 


mulu.w 


dO.dl 




width'height 


lar.l 


•l.cU 




width* height /2 
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add.l 


al.dl 


move. 1 


Bl. LS.U.ey ta6) 


add.l 


dO.dO 


mov« . 1 


dO. LS. Yl(a6) 


mcve . 1 


dO. LS Y vlafi) 

w * e»e# • # i e VJ j 


mcve . 1 


PS rovBvr #> r a A I dl 


add.l 


dl.dl 


add. 1 


dl.dl 


su£ . 1 


dO.dl 


move . 1 


dl. LS.P_y(a6) 


move . 1 


F5 . r ov&y t e I a 6 > , o3 


cir . l 


HA 
00 


clr . 1 


a / 


move. 1 


LS.U_ix<a6),dO 


add. 1 


al . dO 


move. 1 


dO. LS.U_«x <a6) 


GETUV 


al. *2,d0,d4 


Y6x2a 


(a0),a4.d4;.d6 


move. 1 


d2. (a3> 


add. 1 


dS. a3 


move . 1 


dl. ia3) 


add.l 


dS,e3 


move. 1 


LS.Y1 (a6) ,d0 


Y8x2b 


laO.dO.w) . a4.d4; ,d7 


move. 1 


62. (43) 


ado . l 


S3 . aj 


move . 1 


dl. (al)* 


swap 


dl 


acldq. 1 


•4.a0 


move . 1 


LS.Yl (a6).d0 


Y8x2b 


(aO.dO.w) «4.d4; .d7 


move . y 


dl (All 


sub. 1 


dS.eJ 


move . 1 


d2. (a3l 


3UD • 1 




Y8x2a 


ie0)»,a4.d4; ,d« 


move . 1 


dl (all 


sub.l 


dS.al 


move . 1 


62. ia3)* 


cmpa . 1 


re ti i » £ | » i 

W . U.UI lit | i4J 


blew 


0do.x 


add.l 


LS.Y_yia4)»aO 


add.l 


L£.F_y<a6) ,a3 


cup*. 1 


LS.C_eyla6),al 


blew 


ftdo_y 


movem. 1 


<e7)*.d4-d7/a3-a5 


unlk 


a€ 


rts 


; reeurn 


DiDTUMC 





U.vidth*hei9ht/2 
SAVE U_ay 

width*2 
SAVE Yl 
SAVE Y_y 
LCAD rcvBycea 

rcvByces *2 

rowByces '4 

rowBycea • 4 -width' 2 
SAVE F_y 

load rcvBycea 



LOAD U_ixB 

P*U_ixB 
SAVE U.exB 

; d4-00UV00UV (10) 

; calc d2.dl pixels 



; load Yrow 

; calc d2.dl pixels 



; next W 

; next Ya 

; load Yrov 

; calc d2,dl pixels 



; reacora registers 
; remove locals 
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Gend 

IN32 
• 

PS 

table 
pixaap 

Y 
0 
V 

width 

height 

rowByte 



rwacro 

P.G22Y * iRGB. 4Y. 40. 4V. LAY 

mcve.l iRCB.d2 

ecrl.l »S80S060.d2 

clr.w dl 

ir.cve.b cU.dl 

r^ve.i 4 :a4 .dl .w«81 ,d0 

sub.w d0.4U 

swap dO 

mov« . w d0,4Y 

exc.w dl 

add.w dl.dl 

add.w dl.tv 

lsr.l «6.d2 

clr.w dl 

move . b d2 . dl 

move.l (a4,dl .w8) ,d0 

sub.w dO,4U 

swap dO 

sub.w dO,4Y 

move.l 4 (a4.dl.w8) ,d0 

sub.w dO,4V 

swap dO 

sub.w d0.4Y 

ext.w dl 

sub.w dl.&O 

sub . w dl . 4 V 

lal.w #2, dl 

add.w dl.tY 

lsr.l 16.42 

neve.l ia4d2.w8J.dO 

sub.w d0,4V 

swap dO 

add.w d0.4Y 

cat .w d2 

add.w d2.d2 

add.w d2,40 

cnpi.w «SFI40.4Y 

bge.a »ok 

move.w t$rE40,4Y 

bra.s 9end 

cnpi.w *S01C0.4Y 

bit. a Send 

move.w fS01C0.4Y 

move.w 4Y.4AY 



ends 

fdnc 

RECORD 

DS.L. 

DS.L 

DS.L 

DS.L 

OS.L 

DS.L 

DS.L 

DS.L 

END* 



EXPORT 

6 

1 
1 
1 
1 
1 
1 
1 
1 



; pixels •pixmap 
; pixel*sOx808080 
: BeO 

; E*pixel(3] 
; dGsby.bu 
; U-«bu 
; d0»bu,by 
; Y=by 
; (short )B 
; B*.2 
; V.-B<<1 
; pixel>>»fl 
; G-0 

; G. pixel (31. 
; d0»gxy.gv 
; U- »gv 
; d0»gv,gry 
; Y--gry 
; dOsgby.gu 
; V-sgv 
; dOsgu.gby 
: Y--gby 

i short ) C 

U-«g 

V-.g 

C<«>2 

Y*-B«l 

pixel>>>0 

d(Ury. rv 

V— rv 

d0«rv. ry 

Y*»ry 

(ehcrt)R 

R*»2 
OV«R«2 
Y>.-448 
if greater 
Y. -448 

save 

Y< 448 
if leaa 
Yo 4<3 
Save Y 



LS 



RECORD 



O.DECR 
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U.ex 

J_ - * 
F_y 



SS.L 
DS.- 
DS.- 
DS. L. 
DS-L 

D'DR 



sixes: {short ) • Yrcw 

x end address * 

y end address • 

i ;zeot ! short 1 "UVrcw = 

sited tshcrt > *Yrow * 

Zvcwfiytes-sixecf f lcngt "Prow s 



- 2'vidth 
e U«U_ix 

= U«w;dth # height>> 
= widci 
2 •width 

2 •rcwBytes -width 



aO - Y . al - U. a2 - V. a3 - cixrtap. a4 - cable, a5 - pixmap2 

dO - rgbOO. dl - rgtOl. d2 - rgblO. d3 - rgbll. d4 - spare. d6 - oldO. d7 



?do_y 



«dc_x 



9okV 



link 


a6. #LS.LSire 


; inc.* width, fend and 


movent. 1 


d4-d7/a3-a5.-(a7) 


.- store registers 


move . 1 


PS Y ( a6 ) aO 


■ YiYr 






• u>uc 


move . 1 


PS.V(a6) .a2 


; VrVC 


move . 1 


PS. pixmap (a6 ) . a3 


; pmapixmap 


novo . 1 


DC riV>1./if 1 - a 

rs . cajDie i a o ) , a 4 


tabs cable 


move . 1 


PS.widch(a6) ,d0 


; LOAD widf.h 


move . 1 


dO.LS.O.ix(a6) 


; SAVE U.ix 


move . 1 


PS. height feS) ,dl 


; LCAD height 


mulu.w 


dO.dl 


; width'neight 


lax. 1 


• l.dl 


; width*height/2 


add.l 


al.dl 


; U<*vidth*height/2 


move. 1 


dl.LS.U_ey{a6) 


; SAVE l_ey 


add. 1 


dO.dO 


; widi.h»2 


move. 1 


dO.LS.Yl(a6) 


: SAVE Yl 


move. 1 


dO, LS.Y_y |«6) 


; SAVE Y_y 


add.l 


dO.dO 


; width* 4 


move.l 


PS.xovByrela6) .dl 


; LOAD rowBytee 


add.l 


dl.dl 


roweytes'2 


sub. 1 


dO.dl 


; roweytes*2-width - 4 


move. 1 


dl,LS.P_y(a6r ' 


• SAVE P_y 


move. 1 


PS.rovByte <a€) ,d7 


; load rowBytes 


move.l 


L5.Y1 <a6) ,d6 


; load Yl 


move. 1 


LS.U.ix la€) .dO 


; LOAD U.ixB 


add.l 


al.dO 


P»U_ixB 


move. 1 


dO. LS.U.ex tad 


; SAVE U.exB 


clr .v 


64 


; U.O 


clr .w 


dS 


; VeO 


RGB2Y 


taJ.d7.v) .<13.d4.d5, (a0,d6.v» ; Convert pixel 


RCB2Y 


(S3)*.d3.d4.d5. <a0>* 


; Convert pixel 


KGB2Y 


ta3.d7.v) .d3.d4.d3. («0.d€.v) : Convert pixel 


RCB2Y 


(a3)*.d3.d4,d5. (aO)* 


; Convert pixel 


asr .v 


#2,d4 


; 0»-2 


aar . w 


•2.d3 


; V»b2 


cspi.w 


•$rE40.d4 


; U>»-448 


bee 


•okU . 


; if greater 


move.w 


• smo.di 


; U« -446 


bra.s 


fldov 


; save 


cnpi.w 


•S01C0.d4 


; U< 448 


blc.s 


edov 


; if lees 


move . w 


•S01C0,d4 


; U» 448 
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bge . 3 
move. v 
bra. 0 
rnpi.w 
bit .s 
move . w 


* «$rE40.d5 
8okV 

•$FZ40.d5 
fend 

•SOlCC.d* 
e end 

• SOKO.d! 


; V>s-«48 

; if greater 
; V* -44 8 
.- save 

; V< 448 
; if less 
; V: 448 


nove . w 
move. v 


d4. (al) ♦ 
d5. <a2)* 


; Save U 
; Save V 


cmpa. 1 

blt.v 


LS.U_«(a6) ,al 
fldo^x 




add.l 
add.l 


LS. r_y (&6KS0 
LS.P^y(a6) ,a3 




crapa. 1 
blt.w 


LS.U_ey<a6),al 
«do_y 




movem. 1 

unlk 

res 


fa7).».d4-dVa3-a5 
a6 

; return 


; restore registers 
; remove locals 


ENCniNC 






macro 
UV16 


4A0. fJW. 4SP# 4UV 




move. 1 
move. 1 
UVOVER 
lsr.l 
andi.. 2 
andi.l 
or.l 
swap 


(4A3)*.4SP 
(4AV1*.*0V 
4SP.4DV 
•5.4UV 

*S03«003e0.4SP 
#S 00 If 00 IP. 40V 
45P.4UV 
4UV 


; OV-««00DV00UV 


ends 






macro 
Y16x2 


4AY.4IND.40V 




move. 1 
Isl.l 
andi. 1 
or.w 
move. 1 
svap 
or.v 
move.l 


4AY.d2 
•3.02 

•$pcoorcoo,d2 

kUV.02 

(4IKD.d2.w*4),dl j 
d2 

iOV,d2 i 

(iHJD,d2.w4) .d2 


• (2*) Y-Y0Y1 

• <4) Y^oxmxx 

• (2) Y-Y10V 

<2«) dl»0123 (YD 

M) Y-YOXX 

(2) Y«Y0UV 

<2*) d2a0123 <Y0) 


emti 







octi6x2 rune EXPORT 

• 

PS RECORD 8 

cable DS.L 1 

piienap DS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
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width 


DS . L 


cm 

I 








height 


DS . L 


1 








rcwByce 


DS .L 


1 








pix^apl 


DS.L 


1 








• 


ENDR 










LS 


=ECCRD 


0 . DECK 








Yl 


DS .L 




; siieof ( short ) 'Yrow 




2 -width 


U.ex 


DS .L 


i 


; x end addreaa 






"J.ey 


DS.L 


1 


; y and address 


• 


U»width*heighc>> 


f J_ix 


DS.L 


i 


: si z eof < snort J 'UVrow 




width 


Y_y 


DS.L 


l 


; sizeof (shore) *Yrow 


s 


2*width 


P_y 


DS.L 




; 4 "roveytea- siieof (Icr.gj 'Prow 


s 


4 • rowBy tea -width 


LSire 


EQU 


• 



















aO - Y. al - U. a2 - v, a3 - pixmap. a4 - table. a5 - pixmap2 

dO - rgbOO. dl - rgbOl. d2 - rgblO. d3 - rgbll. d4 - spare. d6 - oldO, d"? 



Gdo_y 



ide_x 



link 


a6. ILS.LSise 


; inc. width, fend And 


movem. 1 


d4-d7/a3-a5. -fa?) 


; store registers 


trove. 1 


PS.Y(a6) (8 0 


: Y=Yc 


move , 


PS . u no ,al 


• rl_ (]/• 


move.l 


PS.V(a6) ,62 


; V«Vc 


move . 1 


FS.pixnap(a6) . a3 


; pmapixmap 


move . 1 


PS. eable(a6).a4 


; tab*table 


adda.l 


#$00020000. a< 


; tab»«3276B (longs) 


move. 1 


FS.pixaap2<a6) .a5 


; pm2apixzn*p2 


move. 1 


PS,width(e€) ,d0 


; LOAD width 


move. 1 


dO.LS.U.ix(a6) 


; SAVX U.ix 


move. 1 


PS. height (a6j .dl 


; LOAD height 


mulu.w 


dO.dl 


vidth*height 


lix.l 


• l.dl 


: widtb"height/2 


add.l 


al.dl 


; D*widtb*heighc/2 


move. 1 


dl.LS.U_ey(a6) 


; SAVX 0_ey 


add.l . 


dO.dO 


width' 2 


move. 1 


d0. LS. Yl (e6) 


; SAVE Yl 


move. 1 


dO.LS. Y_y (a6) 


; SAVE Y_y 


add.l 


dO.dO 


width" 4 


move . 1 


PS.rowByte(a6».dl 


; LOAD rowBycea 


add.l 


dl.dl 


rowByces*2 


add.l 


dl.dl 


rowBytea*4 


sub. 1 


dO.dl 


rowBytes'4-width , 4 


move. 1 


dl.L£.P_y(a6) 


: SAVE P_y 


move . 1 


PS.rowByte(a6) . d5 


; load rovBytea 


clx.l 


46 




clr.l 


d7 




move . 1 


LS.U_iaia6).dO 


: LOAD U_ixB 


add.l 


al.dO 


P*U_ixB 


move .1 


d0.LS.O_ex(a6) 


; SAVE O.exfi 


CETCV 


el.a2,d0.d4 


; d4«0OUVOOUV (1C) 


GETY 


(aO) .a4.d4.dl.d2 


calc 62 , pixel 


move.l 


d2. (a3>* 




move . 1 


dl. <*3? 




add.l 


d5.a3 




swap 


dl 




move . 1 


dl. i*3) 
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swap di- 

•r-cve .J d2 . - ( a3 1 

add.1 d5.a3 

mcve.l L£.Yl(a6),dO ; load Yrow 

CETY U0.d0.vi.a4.d4.dl.d2 ; calc d2.dl pixels 

move .1 d2 . I a 3 ) * 

move.! dl.!a31 

add.l d5.a3 

swap dl 

rnove.1 dl. <a3) 

swap dl 

move.l d2 , - <a3 ) 

swap d4 ; next UV 

addq.l M,eO ; naxt 7» 

add.l *12.a3 

move.l LS.YlU6).dO ; load Yrow 

CETY (aO.dO.w) ,a4.d4.dl.d2 : calc d2.dl pixels 

move. 1 dl, <a3 ) 

move.l d2.-(a3) 

sub.l d5,a3 

swap d2 

move.l 62. (a3)-» 

swap dl 

move. 1 dl. (a3) 

sub.l dS.aJ 

CETY U0)*.a4.d4.dl.d2 

novel dl. (A3 1 

move.l d2,-(a3) 

swap d2 

sub.l dS.a3 

move.l d2, U3»* 

swap dl 

novel dl. U3 )* 

cmpa.l LS.*3.ex(a6) .al 

blew «do_x 

add.l L£.Y_yia6).aO 

add.l LS.P_y<a6),aJ 

cmpa.l LS.U_«y(a6).al 

blew «do_y 

movem.l <a7)*,d4-d'7/a3-a5 ; restore registers 

unlk a6 ; remove locals 

rts ; return 

ENBFUNC 



macro 

Y16 tAY. tlHD.aUV 

move.l 6AY.42 ; f2*) Y-Y0Y1 

lsl.l »3.d2 ; 141 YbYOXXYIXX 

andi.l •$7C00FCO0.d2 

or.w 4UV.d2 ; (2) Y-Y1UV 

move.l laZND.d2.W4).dl ; (3*) dl»Yl 

swap d2 ; (4) Y.YOXX 

Cr.v iOV.dS ; (2) Y«Y03V 
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• 


move . w 






CLT16 


FVNC 




"it QF«l> 


carle 


^ c • 
25 . - 


pixmap 


D5 . L 


Y 


DS . L 


*J 


CS . L 


V 


DS . L 


width 


DS.L 


freight 


DS.L 


rcwByte 


DS.L 


pixmap2 


DS.L 


• 


END* 


LS 


RECORD 


Yl 


DS.L 


U_ex 


DS.L 


U_ey 


DS.L 


U.ix 


DS.L 




DS.L 




DS.L 


LSixe 


sou 


■ 


ENDR 


» 


aO - Y. 



dl.d2 



12-} d2:Y0 
(2: d2sY0Yl 



EXPORT 



o.orcR 



sneof (short ) -Yrow 

x end address 

y end address 

sizeof (short ) 'UVr&w 

sixeof (short ) *Yrow 

2 • rowBytes -siieof (long I • Prow 



= 2 -width 

• UVO.ix 

« U*width*height>> 

• width 

3 2 -width 

• 2* rowBytes -width 



- U, a2 - v. «3 - pixmap. a4 - table, a5 - pix»ap2 
dO - rcbOO, dl - robOl. d2 - r v b!0, d3 - rgbll. d4 - spare. d6 - oldO. d7 



6do_y 



link 


a6.«LS.LSire 


; ioc, width, fend and rowend are loca 


aoveffl. 1 


d4-d7/a3-a3.-(a*7) 


; store registers 


move. 1 


PS.Y(a6>.aO 


; Y«Yc 


move. 1 


PS.O(a6) ,al 


; U«Oc 


move. 1 


PS. V(a6) , a2 


; v»Vc 


move. 1 


PS. pixmap ( a6 ) ,e3 


; pntrpijanap 


move. 1 


PS.table<a6).a4 


; tab* table 


adda.l 


■S00020000.a4 


; cab*. 32768 (longs) 


move. 1 


?S.pixmtp2(a«) ,a3 


; pm2*pixraap2 


move. 1 


PS. width (a6) . dO 


; LOAD width 


move. 1 


dO. LS.(J_ixf«6) 


: SAVE U_ix 


move . 1 


PS.hei9ht(a6).dl 


; load height 


mulu.w 


dO.dl 


width'height 


lsr .1 


• l.dl 


; width*height/2 


add.l 


al.dl 


; U*width*height 11 


move. 1 


dl.LS.U_ey(e€) 


; SAVE O.ey 


add.l 


dO.dO 


: width* 2 


move . 1 


dO.LS.YKa6) 


; SAVE Yl 


move. 1 


<30,LS.Y_yle6) 


; SAVE Y_y 


move. 1 


PS.rovByt*(a6) .dl 


; LOAD rowBytes 


add.l 


dl.dl 


rowBytes # 2 


sub.l 


dO.dl 


roweyt ea • 2 -wi dt h* 2 


move. 1 


dl.LS.P_y <a6) 


; SAVE P_y 


move.l 


PS.rowByte 1*61 ,d5 


; load rowBytes 


clr.l 


d6 


clr.l 


d7 




move. 1 


LS.U_ix(a«) ,d0 


; LOAD U.ixB 
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add.l eA.dO F,U ixfi 

move.l dO. LS.U_ex<a6) ; SAVt'u.exfi 

icc_x 3ETOV al.a2,d0.d4 ; d4=O0UV0CUV fiOi 

CETY faO) .a4.d4.dl'.d2 ; calc d2.dl pixel 

nsve.w cil.d2 
Tove .1 d2 . i a 3 } 

add.: d5.a3 

move.l LS.YHafil.dO : load Yrow 

GETY (aO.dO.w) .a4.d4.dl.d2 : calc d2.dl pixels 

move.w dl.d2 

move.l 02. (a3)« 

swap d4 ; oext UV 

addq.l *4.i0 ; next Ys 

move.l LS.YUa6).dO ; load Yrow 

GETY Ia0,d0.w),a4,d4,dl.d2 ; cale di.dl pixels 

move .v dl . d2 

move.l d2.(a31 

sub.l d5.a3 

GETY <a0)*.a4,d4.dl.d2 

move.w dl.d2 

move.l d2, (a3)* 

oipa.l LS.U_ex(a6),al 

blew *do_x 

add.l LS.Y^<*6) - aO 

add.l LS.P_y (*6) ,*J 

cwpa.l LS.0_ey(a«) ,al 

blew 0do_y 

movem.l- (a?)-» ,d4-d7/a3«a5 ; restore registers 

unlk a6 ; resiove locals 

res ; return 



EMDrUNC 
END 
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66000 Fast RGB/YUV code 



includa 'Traps. a* 
machine nc68O30 



macro 

RCB2Y iApixel.kAY 



dO - pixei/r. dl - g/2g*r. 62 - b. d3 - Y 



move - 1 
eor. 1 


4Apiacel.dO 
#500808080. dO 


: pixel» # Apixel 
; signed pixels 


move . b 
ext.w 


d0,d2 
d2 




.- b.pixsiraj 

; b is 6(16) bit 


move .w 
asr.w 


dO,dl 
#"J.dl 




; g»pixelf21 

; 2g is 9(16) bit 


swap 
•XX . w 


dO 
dC 




; rspixel(l) 

; r is 6(16) bit 


move.w 
lal.w 
sub. v 


d2.d3 
• 3.dJ 
d2.dJ 




; Y»b 
; Y«»3 
; Y— b 


add.w 
add.w 
add.w 
add.w 
asr.w 
add.w 
move.w 


dO.dl 
dl.d3 
dl.d3 
dl.d3 

dl.d3 
d3.4AY 




; 2g*»r 
; Y*>2g*r 
; y*-2g*r 
; Y«s2g+r 
; Y»«4 
r Y*»2g*r 

; AY.Y is 10(16) bit 


endn 








macro 

RCB2UV 


iA'J, tAV 






dO - r. 


d2 - b. 


d3 - Y, 


dl - O/V 


add.w 

add.w 

asr.w 

move.w 

sub.w 

move.w 

move.w 

sub.w 

move.w 


dO.dO 

d2.d2 

tl.d3 

d2,dl 

dJ.dl 

dl,4AO 

dO.dl 

dl.dl 

dl.4AV 




; r is 9(16) bit 
; b is 9(16) bit 
; Y is 9(16) bit 
; U=b 
; Ueb-Y 
; AU-U 

; v«r 

; Vor-Y 



ends 
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it 4TYf£l *seo' ^'UNDEFINED' then 



RGE2YUV2 



Gdo2 



<?do3 





4 b eg 


• r..i i 






LXPORT 


I ink 


a€. #0 


ircveJ*. 1 


d4-<J7/a3. - <a7 


mcve - 1 


S0008la6) .a3 


movt. i 


S000C,'a6) .aO 


raove . 1 


S0010U6I ,al 


move . 1 


50014 (a6 ) ,&2 


move . 1 


$0018 la6 ) ,d7 


asl . 1 


• 2.d7 


add. 1 


a3.d7 


move . 1 


SC01C<a6) ,d4 


aal.l 


•2. d4 


move. 1 


S0D20 la6) ,d5 


asl. 1 


«2.d3 


sub. 1 


d4,d5 


move. 1 


a3,d6 


add.l 


d4.d£ 


rgb2y 


( a3 ) ♦ , (aO)* 


rgb2uv 


(al)» , (a2) + 


rgb2y 


ia3 )* , <a0)* 


cnpa. 1 


d€.a3 


bit. s 


•do2 


add*. 1 


d3,a3 


nova . 1 


a3,d6 


dOO. * 


a« , a© 


rgbiy 


<a3}*, (a0)« 


crrpa. 1 


d6.*3 


bit. a 


6do3 


adda.l 


dS.aJ 


cnpa.l 


d7,«3 


blt.w 


idol 


moven. 1 


Ia7)..d4-d7/a3 


UOlX 


aC 


rts 




ENDFUWC 





macro 

FETCHY 

move . 1 
add.l 
add.l 
add.l 

fu Kim 



macro 
FZXOV 

move.w 

clr.b 
andi.w 



fcAY. 4Y. fcK. tC. 4fi 

4AY.4Y 
4Y.4K 
4Y.4G 
4Y.41 



btit 



4V. 4SP1, 45P2 

AV.4SF1 
kSTl 

#$3FFT.4SF1 
4SF1 

413.45P1 
4SP2 



; r.c local variables 
: stcra registers 

YsYC 
U«Oc 
VrVC 

fendaaxea 
f end<<s2 
fond^spm 
widtlubswidcb 
width_b««2 
inc_b«colt 
cols«»2 ' 
inc_b-=«idch_b 
rcwend=pre 
rowend*wvidth_b 
rgb2y(pm**, Y»* ) 
rgb2uv<u**. v**> 
rgb2y ( pro** , Y** ) 
row«nd>pm 
while 
po*«inc_b 
rcwendspm 
row»nd*»width_b 
rgb2y <pm»*, y**) 
xovend>pro 
while 
pcv* • inc_b 
f ■nd>pm 
while - 

restore registers 
remove locals- 
return 



Y«*AY** 
R*»«Y12 

gg*.yi2 

BB*.Y12 
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or . s 


reel f t • 




end. v 


ISP2.4V 




swap 


tv 




nov« . w 


tv. tsp: 




cir.b 


4SP1 




and: . w 


•53FFT.&SP1 




sna 


• 3P1 




St st 


•13. 43P1 






4SF2 




o r . b 


4SP1 , CV 




3 n'l . w 


(CD5 t'J 




swap 


i. v/ 

• V 




c nojn 






macro 








4A. 48. 4SP1. 4SP2 




rove . 1 


•srroorroo.tspi 


; splsfMSk 


move . 1 


4A.4SP2 


; sp2sovov (A) 


and.l 


4SP1. 4SP2 


; sp2so0o0 (A) 


lir.l 


•8.4SP2 


; sp2s0o0o (A) 


and. 1 


48.4SP1 


; spl.oOoO (B) 


or.l 


4SP2. 4SP1 


; spl.oooo (EABA) 


move. 1 


4A.4SP1 




or.l 


48.4SP1 




andi. 1 


•srroorroo.tspi 




beq.s 


flok 


; if no overflow 


clr.w 


4SP2' 


; AND*0 


FIXOV 


4A.4SP1.4SP2 


: Al overflow 


rixov 


&B.4SPI .4£P2 


; Bl overflew 



So* 



endm 






macro 






KKRCB 


4R. 4G. 4B, 4AACB 




111. 1 


#e.*€ 


; C-CCCO (121 


or.l 


4B.4C 


; C-CBCB (12) 


move. 1 


4R.4B 


; B-OROR (12) 


swap 


4B 


• BeOROR (21) 


move .w 


4C.4B 


B«0RC8 (2) 


swap 


4C 


CGBCB (21) 


move .w 


4G.4R 


R-ORCB (1) 


move. i 


4R. 4ARCB 


•P.GB**»rfffc (I) 


move. 1 


•B. 4ARCB 


•RGB»* = rgt> (2) 


endm 






macro 






OUPVAL 


4V0. 4 VI 




move.w 


4V0.4V1 


vlcvO 


swap 


4V0 




move.w 


4V1.4V0 


dup vO 


reove.l 


4 VP. 4 VI 


dup vl 


•ndm 







macro 

UV2RC83 4AU.4AV 
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• 


dl - ra 


» d2 - ca. d^ - bj» 


• 














r.ovc . w 


* 4 f 1 -4 * 

. CU 




aca . w 


C2 . C2 




r.ove . w 


c3,d3 




add. w 


dU.d2 




add. w 


dJ.d2 




add. w 


d5.d3 




rUPVAL 


d3.d6 




aar . v 


»4.d2 




neve . v 


iAV,dl 




add. w 


dl.dQ 




add.w 


dl.dl 




add. v 


<15. dl 




DUPVAL 


dl.d4 




sub.w 


d2.d5 


• 


DUPVAL 


dl.d2 




en dm 






if oTYPE« 'sea* X* UNDEFINED 




seg 


iaeg 




endif 




YUV2RGB2 FUNC 


EXPORT 


PS 


RECORD 


8 


pixmap 


DS.L 


1 


V 


DS.L 


1 


u 


DS.L 


1 


V 


DS.L 


1 


Area 


DS.L 


1 


width 


DS.L 


1 


cola 


DS.L 


1 


• 


D7DR 




LS 


RECORD 


O.DECR 


13C 


DS.L 


1 


width 


DS.L 


1 


fend 


DS.L 


1 


count 


DS.L 


1 


LSizt 


EOU 


• 


• 


CNDR 






aO - YO. 


al - Yl. a2 - U. a3 


■ 


dC..6 - used. d7 - count 




1 ink 


a6 , •LS.LSize 


• 


mcvem. 1 


d4-d7/a3-e5,-(a7] 




meve.l 


PS.pixmap<a6) ,a4 




move . 1 


a4 t aS 




move. 1 


PS.Y(a«) ,a0 




move . 1 


aO.al 




move* 1 


PS.D(a6) ,a2 




move. 1 


PS.V(a«J ,a3 




move. 1 


PS. area l*6J ,d7 




191.1 


•2,d7 




add.l 


a4,d7 




move. 1 


d7.LS.fendla6) 




move. 1 


PS. width <a6) ,d5 




move. 1 


d3.d7 



rD. d5 - ot/;i2. d6 - hb 



d5»512 
Us*AU*« 

•J is 10116) tics 

39 b(J 

ga-2U 

ga=3U 

ba*«512 

fca=bfc=BB 

ga«3U>>4 

Vs'AV*. 

ga*»V 

ra»»2 

ra*«512 

ra=rb=RR 

gb*512-ga 

ga»gb»GG 



- pmO. aS • pml 

inc. width, fand *nd rcvend are loca 
store registers 

pnOapijonap 

pDllepnO 

Y0»YC 

Y1«Y0 

UtrUC 
V.VC 

£and*area 
f end<<*2 
f and*-pre0 
save fend 

width* width 
count* width 



SUBSTITUTE SHEET ffiULF Tto 
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aar . 1 
suoq.l 
nove . 1 
add.l 
add.l 
add. I 
move . I 
mcve . 1 
lsl.l 
add. 1 
add.l 
sub. 1 
move . 1 
*do JV2RG33 
TETCHY 
FETCHY 
move.w 
lsr.I 
and, w 
lsr.I 
and.w 
lsr.I 
and.w 
lsr.I 
and.w 
lsr.I 
and.w 
lar. 1 
and.w 
move. 1 
or.l 
or. 1 
or.l 
or.l 
or. 1 
andi.l 
bne.s 
9 ok MKRGB 
MXRCB 

dbf 
adda.l 
adda.l 
adda.l 
exg.l 
move. 1 
cmpa. 1 
blew 

no van. 1 

unik 

rts 

©over raove.l 
clr.w 

FIXOV 

FDCOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move. 1 

bra 



• l.d7 
•l.d^ 

cJ7. ?S.wid:h<«6) 

d5.d5 

dS.al 

d5.d5 

d5.LS.width:a6> 

PS. cols ia6) ,d4 

»2.d4 

d4.a5 

d4.04 

d5.d4 

d4.LS. inc Ia6> 
(a2)v < a 3)- 
<aO)<..dO,di.d2.d3 

<al)*.dC.d«.d5.d6 

■S3FFT.dO 

•2,dl 

dO.dl 

•2.d2 

d0.d2 

*2.d3 

dO.dJ 

*2.d4 

d0.d4 

• 2.dS 

dO.dS 

42. d6 
d0,d6 
dl.dO 
d2.d0 
d3,d0 
d4.d0 
d5.d0 
d6.d0 

•SFTwOPFOO.dO 
•over 

dl.d2.d3. (a4)* 
d4.d3.d6. (a5U 
d7,ido 

LS.inc(a6),«4 
LS.incia6).aS 

aO.al 

PS.«idth(a6) ,d7 
LS.fendia6) .a4 
edo 

(a7)+,d4-d7/a3-e5 
a6 

d7. LS. count <«6) . 
d7 

dl.d0.d7 

d2.d0.d7 

d3.d0.d7 

64.d0.d7 

dS.dO.d? 

d6.d0.d7 

LS. count Ia6) .d7 

•ok 



; count >>=1 
; ccunc-»l 
: save widen 
; width- s2 
; tt*«width 
; widch*a2 
; save width 
; inc«cols 
; inc«<«2 
: pal* sine 
; cols«s2 

; inc now 2«cols-width bytea 

; save inc 

; uv2rgb( *U>* . *V** ) 

; add Yd to RGB values 

; add Yb co RGB values 

; d0*aask 

; dl 6(16) bits 

; dl masked 

r d2 6(16) bits 

; d2 maaked 

; dJ 8(16) bits 

; d3 masked 

; d4 6(16) bits 

r d4 maaked 

; d3 8(16) bits 

; dS masked 

; d6 8(16) bits 

j d6 maaked 



; if overflow 
; save RGBs 
; save RGBb 
: while 
; pm0*«inc 
; pml*»inc 
; Y0* •width 
; Y1<->Y0 
; count swidth 
; pm0<f end 
.; while 

; restore registers 

; remove locals 

; return 

; save count 

; ANttoO 

; A overflow 
; B overflow 
; A overflow 
t B overflow 
; A overflow 
; B overflow 
; restore count 
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endtunc 



if iTYFEl " aeg • ) * 'CNZrEFINED - then 





sag 


isec 




endif 




CREY2Y 
• 


?UNC 


EXPORT 


PS 


RECORD 


8 


p:xmep 


DS.- 


1 


Y 


DS. w 


1 


area 


DS.L 


1 


width 


DS.L 


1 


cola 


DS.L 


1 


• 


ENDR 




dO 


- WW . 


dl - vOvl, 


aQ 


* pro, al 


- Y 



edol 
*do2 



link 
mo vera. 1 

move.l 

mcve . 1 

move.l 

add.l 

move.l 

move.l 

sub.l 

move.l 

move. 1 

add.l 

move.l 

eor.l 

move . v 

aar.w 

swap 

move.b 

• XT .V 

Isl.w 

svap 

move. v 

aar.w 

svep 

raove.b 

ext .w 

lsl.w 

move. 1 

tnova.l 

CTOp*. 1 

blc.s 
adda.l 
cmpa. 1 
blc.a 

movem.l 

unik 

rts 

DJDFUNC 



a€, 10 

d4-d7,-<a7) 

FS.pixs«p(a6) , aO 
PS.Y(a6) ,al 
PS.area<a6) ,d7 
a0.d7 

PS . width I a€ } , d4 
PS. cola 1*6) ,d3 
de-.dS 

• S7nr7r7r.d3 

a0,d6 
da.d6 

<a0)«.dO 

d3,d0 

d0.d2 

•6, da 

02 

00,02 
d2 

•2.02 
OO 

00.01 
■6.dl 
dl 

dO.dl 
dl 

■ 2.dl 
dl. tal)» 
02. (aiw 
d€,a0 
edo2 
dS.aO 
d7,a0 
edol 

<*7)»,d4-d7 
a6 



- xor, d4 - width. d3 - inc. d6 - rovend, 

; no local variables 
; store registers 



pra»pixj*ap 

YsYC 

fend rare a 
fend* 

width_b»width 

inc_b«eols 

inc^b- awidthjb 

xor»S7r7F7P7r 

rov«fid*pn 

r ovend* «wi d t h_b 

ww»*po 

ww is signed 

d2.v2v3 

d2»v2 (10 bits) 

<U«v2??.- 

d2*v2v3 

v3 extended 

d2*v2v3 (10 blcs) 

dO»vOvl 

dlavOvl 

dl»v0 (10 bits) 
dl»v0?? 

dlavOvl 

vl extended 

dlsvOvl (10 bits) 
•Y.dl 

•Yrd2 

rowend>pat 

while 

ps««inc.b 

fend»pm 

while 

reatcre registers 
remove locals 
return 



if 4TYTX( 'aeg* )*' UNDEFINED' 
seg taeg 



thi 
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endi : 


v:cp£v 

• 


:WC 




r.ICOPD 


p:xrr.ap 


DS.L 


¥ 


DS.L 


f.eicn: 


US. L 


width 


DS.L 


cols 


DS.L 




ENDR 


cO- 


spare. 



LXPORT 



v43. &2 



!1. d3 - spare. d4 - width. d5 - inc. d6 - count, d 



aO 



9dol 



<?o* 



Gover 





- Y 






a 6 . tO 


4 no local van^ns 


movent. 1 


d4 -d7 , - ia7 ) 


store ^ cv * s t er 3 


TOVC . * 






move . i 


PS.Y(a6) .al 


: Y=YC 


move. 1 


PS height ia6l .d~ 


; Ion? height 


su_oq . . 


i 1 .HI 


; height -«1 


move . 1 


rjiWiotnioOi . □ % 


long width 


move • 1 


. CO! 5 1 d 0 I , G5 


; long inc»cols 


sub. 1 


Jl J c 

a4 • OS 


; inc-« width 


isr . i 


^ ^ j j 
* 2 . 04 


; widch>>«2 (read 4 values j 


subq.l 


* 1 . d4 


; wid:h**l 


move . 1 


d4 . d6' 


.* count » vide ft 


.-nova . 1 


(al ) * , dO 


; d0«x4x3 


move . 1 


ial)».dl 


- dl-xJxl 


move . 1 


ff50irroirr.d2 


■ d2«5U 


move . 1 






SUD . A 


dO. d2 


unsigned d2 


SUD. 1 


dl!d3 


unsigned d3 


lsr. 1 


#2.d2 


lsr. 1 


*2,d3 




move . 1 • 


d2.d0 




or.l 


d3.d0 




andi . 1 


•s3roo:roo.do 




bne.s 


8 over 


if no overflow 


Isl.w 


• 8,d3 


d3»0210 


Ifl.W 


• 8.d2 


d2«0430 


isr.l 


• 8 . d3 


d3«0021 


isl.l 


•B.d2 


02-4300 


or . ; 


d3 . d2 


12.4321 


move . 1 


d2. laOW 


•pmsd2 


dbf 


d€.Sdo2 


while -lis- -counc 


adda. 1 


d5.a0 


pn«8inc.b 


dbf 


d7.9dol 


while -l!»--height 


raovem. 1 


(a7).,d4-d7 


restore registers 


unite 


a6 


remove locals 


res 




return 


clx .w 


dl 


ANDsO 


nxov 


d2.d0.dl 


A overflow 


fiaov 


d3.d0.dl 


B overflow 


bra.s 


8ok 




DJEFUKC 






macro 






GCC 


iV.4SPl.4SP2.tAV 
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-eve . 1 


tV.4S:2 


; SP2s0102 




111 .1 


»3.;s?2 






cr. 1 


iV. i3?2 


: 5P2= 1122 




-eve . 1 


fcV.aSPl 


cr 1 -Tin" 




swap 


isn 


; SF1-C201 




rove . v 


4SF2. tSPl 


; SF 1-022 2 




swap 


&SF2 


; SF2s22il 




rr.cve . w 


&SP2.4V 


; V.0111 




move . 1 


iV.aAV 


; -prr*V 


* 


mcve . 1 


tSPl.tAV 


; 'pmsSPl 




tndm 








if 4TYPEI " seg 1 )* 'UNDEFIKTO' then 






seg 


fcseg 






end if 






Y2GGC 
• 




EXPORT 




Pb 


err 


8 




pi:cftap 


US. L 


1 




Y 


DS. L 


1 




lines 


DS. L 


1 




widen 


DS. L 


1 




cols 


05. L 


1 




• 


END* 






dO 


• v. d4 - 


*idth. d5 • inc. d6 - count. d7 - lines 


aO 

• 


- pm. al 


- Y 






link 


aC.tO 


no local variables 


# 


moves. 1 


d4-d7.-(*7) 


score registers 




move. 1 


PS .p ixraap I »6 ) , aO 


pm»pixmap 




move. 1 


PS.Y(a6).*l ; 


YcYc 




move. 1 


PS. lines 1*6) ,d7 j 


long lines 




SUOQ.l 


#l.d7 


line»-«l " 




move. 1 


PS .width < a6) . d4 


long widen 




move. 1 


PS .cols (a6) ,dS ; 


inc*cois 




sua. 1 


d4.db 


inc- -width 




lsl.l 


•2.d3 


inc (bytes) 




lsr.l 


42. d4 


width>>«2 




subq.l 


•l,d4 


width— 1 


9<JCl 


move. 1 


d4.d€ 


count »width 


■?do2 


move. 1 


(al)*.dO 


d0exlx2 (10 bits signed) 




move. 1 


(al)-.dl 


dl»x3x4 (10 bits) 




move.l 


•$C20CC200,d3 


d3»plus 




add.l 


d3.dC . ; 


d0cxlx2 (urjigned) 




add.l 


d3 . dl 


dl«x3x4 (unsigned) 




lsr.l 


•2.d0 


d0-xlx2 (10.8 bits) 




lsr.l 


• 2.dl 


dl*x3*« 110.8 bits) 




move.w 


#S3FPT,d2 


d2sma»k 




and. v 


d2,d0 


mask dO 




and.v 


d2.dl 


mask dl 




move.l 


d0.d2 






or.l 


<U.d3 






andi.l 


• $PFOOPT00.d2 


if no overflow 




bne-s 


Cover 




CGC 


d0.d2.d3. (*G) + 






GCC 


dl.d2.d3. (aO)- 






dbf 


d6 . 9d©2 


while -li « --count 




adda.l 


dS . aO ; 


pm*»inc_b 




dbf 


d7.9d=: 


vhile - 1 ! ■ - - 1 :r-r 



t 
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mcvem. 1 

•jnik 

rts 

Tir.v 

FIXOV 

FIXOV 

bra . v 


i a" ) * . d4 -dT 
a6 

12 

zC .ti.tl 
Ci.tl.c2 


: restore registers 
: remove 1 ceo Is 
: return 

. A overflow 
; B overflew 


ENOFUNC 






macro 
KXRGB2 


tR. tC. IB, &ARCB. 


4 ROW, tra 


isl. 1 
or. 1 
move . 1 

v u jt n 

move . w 
svap 
move . v 


«8.&G 
&B.4G 
tft.&B 

a d 

KG. IB 
&G 

tC. IR 


: CaCOCO JI2J 
; GsGBGB i 12 i 
; BsOROK (12) 
, o*UKQR (2 1 J 
; EsORGB (2t 
; GsGBGB (21) 
; RsORGB (1) 


andi . i 
andi . I 


*SFTFE?"ErE. 4R 
•SFFFETErz. tB 


; 7 bits for interpolation 
; 7 tics for interpolation 


move . 1 

add.l 

lsr.l 


4R. fcG 
&B.&G 
tl,&C 


; CsRGB(l) 
; G*sRGBl2) 
; G/-2 


move . 1 
sub. 1 
lsx.1 
add.l 


&B.4XX 
4R. kXX 
tl.&XX 
(B.4XX 


: XX » RGB (2) 
; XX-»RGB(1) 
; XX/«2 
; XX* «B 


move. 1 
move . 1 
move. 1 
move. 1 


&R. ( 4JLRCB ) <• 
&C. ( i ARGB ) + 
&fi. (4ARGB)- 
&£. (4ARCB ) • 


; •RGB«*«rgb (1) 
; 'RCB*.-rgb -U. 5) 
: ' RGB*- • rob *2| 
; * RGB** *rgo (2.3) 


add.l 
sub.l 


&R0W.4ARGB 
«16.4ARGB 




move . 1 
move . 1 
move . 1 
move . 1 


LR, (kARGB ) * 
fcC, (4ARGB) * 
iB, (kARCB) - 
4B. ( tAKCB ) * 


; •RCB**«rgb (1» 
; •RCB*-» rgb (1.5) 
; 'RCB<.-«rgb (2) 
; 'RCB***rgb (2.5) 


sub. 1 


4 ROW. 6ARGB 





ends 



if i TYPE ( 'seg 1 )•• UNDEFINED' then 



seg 

endif 



YUV2RGB3 

• 

PS 

piwnap 
Y 
I* 
V 

IZBi 



FUHC 



RECORD 

DS.L 
DS.L 
DS.L 
DS.L 

rs . l 



.seg 



EXPORT 

8 

1 
1 
1 
1 



RIIFKTmiTF SWPFT IRI0F ?W 
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OS - L 


1 


eels 


:s.l 


1 


• 


ENDR 




L5 




O.CECR 


i.-.C 


DS. L 


I 


width 


DS.L 


1 


tend 


05. L 


1 


count 


DS.L 


1 


row 


DS. L 


1 


15 i ze 


EOU 


■ 


• 


ENDR 




* 


aO - YO. 


dl - Yl. a2 - u. a3 


• 
• 


dO . . 6 - 


used, d7 - count 




link 


a6. iLS.LSize 


• 


movent. 1 


d4-d7/a3-a5. - (a7) 




move . 1 


PS c i yma c ( a .5 ) »4. 




J I l(J Vc * * 






rocve . i 


DC Y 1 a£ 1 afl 




move . 1 


a fl a 1 

av . di 




move . 1 


rs . u i ae > , a^ 




move . 1 






move . 1 


DC .... i . £ | Ml 

r5.area<aoi , a / 




131 . 1 


■ f • O 7 




AOs ■ 1 






move . 1 


□ / , us . z enc (to) 




move • 1 


ri . ■lutfl 1401 ■ OS 




nwv • a 


U3 t O 1 




Oat * *■ 








• It d7 




move . 1 


d7]ps.widch(a6) 




add.l 


dS.d5 




aHi4 1 

auG. i 


as . a j 




mid. 1 


dS.dj 




move . 1 


d5.LS.widthta6> 




move . 1 


PS. cola u« ) ,d4 




lsl . 1 


•> i ~a a 




move . 1 


c4,L£.rov<a6) 




add. i 


c4 . a 5 




add. 1 


04 , as 




ado. * 


C4 . 04 




ado. • 


04 , d* 




suo . i 


05 .04 




m a a W 1 

SUO. l 


CD , 04 




move . 1 


uf « L-S • 1I1C 1401 


9 do 


UV2RGB3 


,a2)». <a3)« 




fetchy 


(a0)- # d0.dl.d2. 03 




FETCHY 


Ul)*,d0.d4,d5,d6 




move.w 


• S3fTT,dO 




lir.l 


#2.dl 




and. v 


dO.dl 




isr.l 


•2.d2 




and. v 


40.43 




lir.l 


*2,d3 




and.w 


dfl,d3 




lsr.l 


«2.d4 




and. v 


d0.d4 




Isr.l 


•2.45 



V. a4 - pmO. a5 - pml 



inc. width. ;«nd and rowend are loca 
store reoisters 

praO»pix^ap 

pml»pf»0 

YOsYC 

Y1«Y0 

UsUC 

v.vc 

f and* area 

fend««2 
f«tnd*«prcO 
■ave fend 

width»vidth 

count -width 

count »«1 

count -»1 

save width 

width* »2 

Yl*wwidth 

widch , o2 " 

save width 

inc»eel« 

inecco} 
•new save row 

pml* « inc 
•NEW pml»»inc 

cols-«2 
•NEW cols # «2 

inc now 4 -cols-width bytes 
•NEW inc now 4*cols-width bytes <wid 

save inc 

uv2r«b (•«♦♦. «v**> 



; add Ya to KGB values 
; add Yb to RGB values 

dO*nask 

dl 8(16) bits 

dl masked 

d2 8(16) bits 

02 masked 
d3 8(16) bits 

03 masked 
d4 8(161 bits 

04 masked 
*S 8'1<^ bits 
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•Jok 



?ovez 



and -w 
isr.l 
and.w 

xcve . 1 
cr.l 
cr . i 
cr.l 
cr.l 
cr.l 
andi . 1 
bne.w 

MXF.CB2 
hKRGB2 
<Lht 

add*. 1 
add* . 1 
adds. I 
exg . 1 
nove . I 
cmpa . 1 

blt.w 

movtn . 1 

unlk 

res 

mov* . 1 
clr .w 
rixov 

FXXOV 
FIXOV 

rixov 

FIXOV 
FIXOV 
move . 1 
bra 

DJDFUNC 



d0.d5 
•2.d* 
d0.d« 

dl.dO 
d2.d0 
d2.d0 
di.dO 
d5.d0 
d6.d0 

•SFFOOFFOO.dO 
Sover 

dl.d2.d3. a4. LS. row<a6» .dO 
d4.d3.d6. a5. LS.rov<a6) .dO 

d"? . ido 

LS. inct<6) . a4 
US. inc ia6) .aS 
LS. wid'_hta6) . aO 
aO.al 

?S. width 1*6) . d7 
LS . rend (a6 ) , a4 
9do 

(a7i*.d4-d7/a3-a5 
a€ 

d7. LS. count <a6) 
d7 

dl.d0.d7 
d2.d0.d7 
d3.d0,d7 
C4.dO.d7 
d5.d0.d7 
d6,d0.d7 
LS. ccunc (a6) .d7 
•ok 



d5 .Tas<«c 

do 6 1 1 6 i ci:s 

d6 masked 





macro 


LAY. 6Y. 6R. tC 




TETCHY? 


f 


move . 1 


LAY, BY 




asr.v 


*2, BY 




swap 


4Y 




asr.w 


92, BY 




swap 


4Y 




•dd.l 


&y.br 




add.l 


S.Y.&G 




add.l 


&Y.BB 


• 


•ndm 






macro 






OV2BGB4 


lAO.BAV 


■ 


move . w 


LAU,d2 




and.w 


•$03FP,d3 




move . 1 


ia6.d2.W8) ,d3 




move . 1 


d3,d6 




move. 1 


4(a«,d2.w8) ,d5 




move.w 


fcAV.dl 



&B 



if overflow 

: 'NEW save RGB* 
; -NEW save RCBb 

while 

pmO»»inc 

prrU * s inc 

Y0-=width 

Y1<->YC 

count =width 

pm0< f end 

while 

restore registers 
remove loc&is 
return 
save) count 
ANDaO 

A overflow 
8 overflow 
A overflow 
B overflow 
A overflow 
6 overflow 
restore count 



Y i« -125 to -127 

RET. Get IY- 2V ♦ 312) for Rod »• <Y • 

GREEN. Get IY * <S12 - (60/16)) - V) 

BLUE. Get 1Y - <2U ♦ 512) for Blue « ( 



BLUE. Get (2U • 5121/4 for Blue • <Y * 

Oup for second pair 

green. Cat (512 - (6U/16))/4 for Gree 



t 
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mcve.w dl,d4 

asr.w O.dl 

sut.w il.CiS :GR££N. Cec (512 - 'CU/16J - Vi/4 tcz 

mcve.w 25. d2 

swap -5 

stove, w d2,d5 

mcve.i ii,d2 .Dup icr secsnd pair 

and.* •S03FT.d4 

move.l Ia6.d4.v8j.d4 .RED. Get (2V . 512)/4 tor Red » fY - 

move.! d4,dl 



•odm 



MKRCSISUB FUNC 



EXPORT 



HKRGB2 
MXRGB2 
rti 

ENDFUNC 

CVERSUB FUNC 

move . 1 
or.l 
or. 1 
or.l 
or.l 
or.l 
andi.l 
bne. s 

• ok rta 

• over move.l 

clr. v 

f:xov ■ 

FIXOV 
F1XOV 
FIXOV 
FIXOV 
FIXOV 

move. I 
Ore 

» 

END FUNC 

L r /2RCE4SU6 FUNC 
■ 

UV2RGB4 
res 

DOFUNC 

FtTCHYSSUB FUNC 

FETCHY3 
FETCMY2 
res 



<Jl.d2.d3.a«.d7.dO 
d4 ,d*,d6.a5.d7,d0 



EXPORT 

dl.dO 
d2,d0 
d3.dB 
d4.d0 
dS.dO 
dfi.dO 

tSFT00FTOO.dC 
•over 

d7, -{ap) 
d7 

di.d0.d7 
d2.d0.d7 
(U.d0.d7 
d4.d0.d7 

d5.dO.d7 
d€.d0.d7 
( sp) ♦ . d7 
•ok 



EXPORT 
fa2W. <a3)* 

EXPORT 

(*0)*.d0.dl,d2,d3 
Ial>*.d0.d4,d5,d6 



•new save RGBs 
•NEW save P.GBb 



; if overflow 
r save ceune 

; AND-0 
; A overflow* 
; B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



; uv2rpb(*U— . »v»») 



add Ya to RGB values 
add Yb to RGB values 



DVD FUNC 



if ITYPE'*"!?' • ••'.WDETTNTD' -her 
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sec 


& sea 






er.di! 








EXPORT 




r S 








Tatle 


DS. L 


1 






DS.L 


i 




y 


DS. - 






U 


DS. L 






• F 


DS.L 


i 






DS.L 


I 






DS.L 


1 




csis 


DS.L 


1 






ENDR 






LS 


RECORD 


O.DECR 




inc 


DS.L 


1 




width 


DS.L 


1 




tend 


DS.L 


1 




count 


DS.L 


1 




row 


DS. L 


I 




-3ize 


ECU 


• 




« 


ENDR 








aO - ro. 


al - Yl. a2 * U. a3 - v, a4 - pmO. a3 - pml 


• 


dO..S - used, d7 - count 




• 


link 


a6. •LS.LSize 


; inc. width, fend and rowend 


• 


movem. 1 


d4-d7/a2-aS. -<a?) 


; store registers 




move. 1 


PS.pixnap(a6) , a4 


; pfnOapi»nap 




move. 1 


«4.aS 


; pmlspmO 




move. 1 


PS. Y(a« J ,a0 


; YO-Yc 




move. 1 


aO.al 


; Y1.Y0 




move . 1 


PS.Ula«> . a2 


; UaOC 




move. 1 


PS. V(a€) . a3 


; VaVC 




move. 1 


PS.area(a6».d7 


; fend* area 




lsl.l 


• 2.d7 • 


: fend<««2 




Add. 1 


a4.d7 


; f end - • pmO 




move. 1 


d7, LS. fendiafi) 


; save fend 




move. 1 


PS . width ( *6 ) , d5 


; width*wideh 




move. 1 


d5.d7 


1 count awidth 




ear.: 


• l.d7 


count >»»i 




subq. 1 


• l.d7 


- count -ml 




move. i 


d7.ps. width ia6i 


• save width 




add.l 


dS.dS 


width* »2 




add.l 


dS.al 


Yl*«width 




add.l 


d3.d3 


widt.V«s2 




move. 1 


dS.LS.widthla«» 


save width 




move. 1 


PS. cola ,d4 


incacels 




lsl.l 


»2.d4 


inc<««2 




move. 1 


d4.LS.rov<atf) 


* NEW save row 




add.l 


d4.aS 


pml* » inc 




add.l 


d4 . aS 


•MEW pml*«inc 




add.l 


d4.d4 


coli'«2 




add.l 


d4.d4 


•NEW C0ls*«2 




sub.l 


dS . d4 


inc now 4*cols-width bytes 




sub.l 


dS . d4 


•MEW inc now 4 -cols-width byt 




trove. 1 


dl ,LS.inc Ia6) 


save inc 



Iwid 
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^cve.l a6.-<sp) 

T.cve. 1 LS.rcwia6J ,-d7 

.T.cve . ; ?S. Table «ae » . a 6 

vViRGB* 'a2 ) • . <a3) ♦ 

f£?c:-:y: i aO) • .du.dl. d2 .c3 

r it c HY : :al) ♦ ,d3.d4. d5 .do 



; cv2rgbl 'U*-. •'/-- > 

.- add Ya co RGB values 
; add Yb to RGB values 



Sover 



move . - 
or . 1 
cr .1 
cr . 1 
or . i 
or.l 
andi . 1 
one .v 

MKP.CB2 
MKRCBI 

move . 1 
move . 1 

db* 

add& . 1 
adda. 1 
a ana. : 

txg.l 
nov«. 1 
cmpa . 1 
bit. a 

mcveis. 1 

vml* 

rts 

move . 1 
clr.w 

nxov 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

mcvt . 1 

era 



dl.dO 
d2.d0 
d3.d0 
d«.dO 
dS.dO 
66. dO 

♦ SFr OOFFOO.dO 
Qover 

dl.d2.d3.a4.d7.d0 
d4.d5.d6.a5.d7.d0 

l ap » ♦ ,a6 

(spl* ,d7 

d7.9do 

LS. inc<a6> , a 4 
LS. incta6) . *5 
LS. wldthia6> . aO 
aO.el 

PS . width 1*6) . d"7 
LS. f end(*6) .44 
Gdo 

fa7)*.d4-d7/e3-a5 
a€ 

d7. LS . count t«6 ) 
d7 

dl.d0.d7 

d2.d0.d7 

d3.dO.d7 

d4.d0.d7 

d5 . dO . d7 

d6.d0.d7 

LS . count ( a6 ) . d? 

90k 



; it overflow 

/•NEW save RGBa 
; "NEW save RGBb 



while 

pmO- »inc 
pral»«inc 
Y0»*widcl; 

Y1«->Y0 
count -width 
pnQ« J end 
while 

restore registers 
remove locals 
return 
save count 
XKD»0 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



IKDFUKC 
END 
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Analyse CUT? setup and pick appropriate 
YUV->FCB cenverter /display driver. Create 
any tables necessary. 

■include «OuickDraw .h> 
"incluoe *-Menory.n> 

■define V.LrvELS 64 
•define v*V_ LEVELS IS 

•define ebsv(v) llvi<C?-iv|:lv|! 
•define NewPcincer iptx. type . size) \ 
saveZone=G«c2cne< ! : \ 
SetZcne(Sys.emZone U ) ; \ 
if tnil=*tpcr« » type )NevPt r ( size > 1 1 ( ' 
SecZcne (ApplicZcne I) ) : \ 
if fr.ilsa «pcr« < type JNevPtri sixei : J i \ 
Set Zone <sa ve2one) ; \ 
return (MenoxyCrror M I ; \ 

) \ 

) \ 

Se t Zone (saveZ one) ; 

typedef struct ( 

cnar •/, u. v; 

I YUV_Clue; 
/ * 

-nsigr.ed char • 

CsloyrClu: (CTabHandle clue) 

ir.t size. y. u. v. r. g. b. i; 
unsigned cnar 'table; 
YUV.C i - 1 • y u v_c 1 u c ; 

size»!"clJt)->crSize: 

:a£le-( -.-.signed char • >NevPtr ( Y_ LEVELS •UV_LEVELS*UV_LXVE LSI ; 
yuv_cluc« lY'JV.CIut • >N«wPex isiieMiaeof <YUV_clue I ) ; 

ior ( i =0; i«=size: i*») ( 

r«t ccluc) ->ctTablefi) . rgb. red>>8 ) -12B: 
g= ( ( 'clue ) ->ctTable (ij . xgb.gxeen>>6 ) - 126; 
bs( ccluc I ->ctTable(ij . rgb. blue»8>- 12 8; 

yuv clut|ij.y» (306»r * «01»g * 117«b)>>10; 
yuv^cluclil .u» (512T - 429»g • 83-b)»>10: 
yuvIclutUJ -v. (-173T - 339-g • 512'b)»10; 

) 

t or i y«- Y.LEVELS/2 ;y<Y_LZVELS/2 - 1 :y *♦ ) 
fcriu»-UV LEVELS/ 2 : U<UV_ LEVELS /2 -1 ; u*-> ) 
! or iv.-'jvl LEVELS/2 ;v<UV_LEVELS/2-l ;v»-) ( 

int index, error. errcx2, poind. Y. U. V; 



QiiPCTiTiiTT ewerr /phi c 



WO 94/Z338S 



PCT/GB94/0M77 



- 769 - 



Engineer i nc: KlicsCcde :Ccr.pP;ct :Ci-Jt .c 

Y«y«<4 : 

U=u<<5; 
V»v< <5 : 

ir.dexsO; 

err = r = 1310 4 ?2; 

error2=13i072: 

poincssO; 

!cr ( i»0; icssiier !••) ( 
mc pCftsO, errsO; 

if r/uv.cluc (i ) .y>=Y £i yuv.clut (ij .y<Y»16) 

pcs*»l; 
err-*»afcav{yuv_cluc ( i J .y-YJ ; 

if (yuv.clut I i ) .u>»0 it yuv.clut ( i] . u<U*32i 

pts*«l; 
err»«ab3v(y\iv_cluc (i] .u-U} ; 

if tyuv^clut { i] . v>tV && yuv_clut ( i] . v<v-32) 

pcs*sl: 
err*«abav<y\jv_clut f i. 1 .Wl; 

if (pc9>poincs (I (pts»spcines && err<errorn { 
error *err; 
indexsi; 
points »pt st 

» 

) 

is( (yt0xlD<<8) I ( (ufcOxf »<«4> I (vtOxT); 
cable lij* (una ign»d char) index; 

) 

DisposePtrf ( PtDyuv.clut > ; 
return cable:. 

}•/ 

cypedef union ( 
Ion? pixel; 
unsigned char rgb(4); 

■ Pixel; 
/ • 

unsigned long * 

CaiouxCluc iCTabHandle clut) 

long site, y. u, v, r. g. b. ro. go, bo.i; 
Pixel 'cable; 

siae» I'clut ) ->ctSixe; 

cable* (Pixel • j Nowpcr (Y_LEVELS*UV„LEVE^S*UV_LE^LS'sii«of (long) ) ; 

I or (y • - Y_LEVELS/2 ; y<Y_LEVELS/2 - 1 ;y** ) 
for (u«-UV_LXVII_S/2 : u<UV_LTVELS/2-l;u** ) 
lor (v«-UV„UEVELS/2;v<OV_LEVELS/2-l;v-.*) { 

Pixel px; 

long baae. dith; 

r a 32768L ♦ < (y<<9) ♦ 1436L"u <c2); 

g . 32768L ♦ Hy«9> - 731L*u - 352fv <<2); 

b • 3276UL * ((y«9) ♦ 1815L'v «2) ; 

r*r<O?0:r>€5534?e3334:r; 
g.o<0?0:g>65534 765534 :g; 
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rc 3 r»13107: r.r/13l07 ; 
5Cs?ll3i07; 5=g/13l07; 
bo*b»13107; brD/13107; 

fcase*215- (3 = T-6*g-b» ; 

dith=tase- <ro>2621?36 :0)-(gc>7863?6 :0) - I bo> 10484 ?i : 0) : 
px. rgb(0| a di:.nt S 215?255:dich: 

dithsbase- f ro»524??35:0)-l9O>10<l84?6:0l - (bo>26 2 1 ? 1 : 0 ) ; 
px.rgbU)=dich = *213?2 3 3:dicn; 

dithsbaae- (ro>7863?3t : Ol - Igo>2621?6 : 0) - 'bc>5242 ?1 : 0 ) ; 
p*.rgb[2)=dichs«215?2S5:dich; 

dithsbaae- ( ro> 10484 ?36:0) - (go>5242?6:0) - (bc>78c3 ? 1 : 0 1 ; 
px.rgb[3 ]*dith««2lS?255:dith; 

i* I (y&0x3r)<<8) I ( tu40xf)<<4) I (vtOxF) ; 

cabled] .pixel=px. pixel: 

j 

return (unsigned lcnflt&ble; 



cyped«f struct ( 

long rad. graen. blue; 

I RGBError; 

OSErr ColourClut ( Pixel ••table* 

t 

long y, u, v. r. 9. b. i: 
RGBError "err; 
THx saveZone; 

NewPointeT<*catle. Pixel*. Y.LEVELS»ir^LEVELS«OV_LTVELS*3izeof (long) ) ; /• 64k ca 
NewPcinterJerr.RCBErxpr^.Y.LEVILS'UV.LEVELS'UV.LrvrLS'stteof (RGBError) > ; 

for t i«0; i<4; !••) 

tcz ly « - Y_ LEVELS/ 2 : y<Y_ LEVELS/ 2 ; y I 
£ o r i u » - UV_ LEVELS / 2 : u«UV_LEVELS/ 2 ; u** I 
f C r I v s - (JV_ LEVELS / 2 ; v<UV_ LEVELS/2 ; v. ) [ 

RGBColor arc. dst; 

isng index, in; 

:ndex« ( lyl0x2F)<<8) I ( (ufc0xf>«4> I (v&OxF) ; 

r • 32768L • ( (y<<9) • C436L*u) «2>; 

g ■ 32768L • ( (y«<9) - <731L*«» - (3S2L*v) «2) ; 

b a 32768L ♦ Uy«9» * UB15L«v) «2); 

if <i>0l { 

r-»err [ Lndax) . red: 
g-»«rr( index] .gre*n: 
b-»«rr ( index) .blue; 

} 

arc. red«r<0?0:r>65534 763334 :r; 
src .gr«en»g<0?0:g>6 3534 ?6 5534 : g; 
src.bluesb<0?0:b>65534?65S34:b; 

'•»abl*» I invest . r?b{ i J & 'unsigned rh*r , C?l?r2:.i^»r '<r«rr» : 
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ir.iex2Cclcr < I *:able) { index! .rgrfi] . ids:) : 
err I index] . redsdst . red- arc . red; 
err I ir.dex] .gr«en«dst . green- src . green: 
err! index) . Eluesdst . blue -src. ilue; 

i)is?cse?trt iFtr'err : : 
return ir.oErr: : 

) 

-_ypede* struct ( 

short pel {21; 
) Pixl6; 

-ypedef struct { 

unsigned cnar pel[4); 

) ?ix6: 

-define YS €4 
•define UVS 22 

OSErr Colours (Pix8 ••table] 

( 

long y. u. v. r. g. b. i: 
RGBError *err; 
THt saveZone; 

NewPointer I 'table. Pix8-.YS'UVS'UVS*sireor(Pix8) ); /• 128k table •/ 
Newpointer (arr . RCEErrof . YS-UVS'WS'aixeof (RGBExror ) ) ; 

for li»0; i<4:i**) 

for (ys-YS/2;y<YS/2;y") 

for(u»-CVS/2;u«UVS/2:u**) 

for(v«-UVS/2;v<UVS/2:v> ( 

PGBColcr src. dst; 

long index; 

index=<y*«10) I ( lu40xin«<5) I ivLOxlT) : 

i b , 2'768L * (<y<<10» * U436L - U> «<1); 

g . 3276BL - i(y«10) - (731L*u) - l3521'vt «d) ; 

b > 32768L - 1 (y<<10 ) • (181SL'v) «<1); •* 

if ii>0) t 

r-«err ( 327 68- index) .red; 
g-.err [327 68* index) .green: 
b-«err 1327 68- index) .blue; 

) 

src. red*r<0?0:r>63334?« 5334 :r ; 

3rc.green-g<0?0:g>63534?65334ig; 

src.fclu«*b«0?0:b><5534?63334:b; 

(•table) [32768*indexJ. pel UJ* (unsigned char lCclox2Iudex( tare); 
lndex2Cclor( (-table) 1 32768-index) .peliil .*d«> ; 

erx t 3 2768* index) . red«dat . red- arc . red; 

err [32768-index] .green»dat .green-arc. green; 

err 1 327 68- index] . blue«dat . blue- arc . blue ; 

) 

DisposePtrl (Ptr)err); 
return inctrr) ; 
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CStrr C2learl6 I PixlS 



:aolej 




y. u. v. 

• err : 
sav«Zcn«: 



Kewpc;-:er : 'tatie. ?ixl6 # .YS*VT/S # 7vS'sizeoi (Pixl6) J ; *• ".28* :atle •/ 
New Pointer ierr . RGSErroc . /S-'JVS'UVS'SAzeof {FGBErrcr) » ■ 

fcr UsO: i<2 ; i*- I 
:cr !ys-YS/2;y<rS/2:y*») 
fcr IU--UVS/2 ; u<UVS/2.u-*) 
:cr tvs-UVS/2 : v<UVS/2 ; v»*) ( 

RCBColor src. dst: 

lor.g index; 

ir.dexs <y«<10) I ( (u40xlFU<5) I (vtOxlF) ; 

r • 327681 - ( (y<<10l ♦ < 1436ful <<1J; 

g = 32768L • I <y«<10) - (731L-UJ - <352L«v) «<1): 

b = 227681 • ( (y<<10) ♦ (1915L-V1 <<1); 

if (i>0) ( 

r-sen I 32 7 68 ♦ index' . red; 
g-serr ( 32768* index) .green; 
b-«err ( 32768*indexJ .blue; 



src.red«r<C?0:r>«5!34?63 334:r; 
src .green»g«0?0:g>«5534?6 5534 :g; 
src. blue. b«0?0: b>65534?6S334;b; 

dsc.red» src . rediOxFSOO; 
dst. green* 1 re.green*CxF600: 
dst. blue* src .blu«*0::FB00: 



liable) l3276S»ind«x] .pel fi] • (dst .red>>l> I (dst .green>>6 ) I (dst . blue>>l I J ; 

err (32*768* index) . redsdst . red-src. red; 

err (32768- index) .green«dst . green-src . green; 

err (32768-index) .bluesdet .blue-trc . blue: 



"TispcsePtr < iPtr )erri ; 
return i noErr I ; 



Boolean 

CreyClut (CTabHjJidle clut) 



i 



Boolean result atrue; 



int i. siee; 



siie«cclut)->ctsiie; 

for ( i»0; iosiff 4* result ; i*» I ( 



int r,g,b; 



r» i *clut ) ->ctTable ( i ) . rgb. red; 
g-ecluel-^tlableli) .rgb. green; 
b»( # clut)->ctt*bleU) .rgb. blue; 



result* (r««g ** g«»b>; 



C'tnrnTirTT curcr /otn r 'in 
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• / 

Bit i J.h: fast bit read/write definitions 



buf.use define static variables 

buflwinit initialise vers for write 

buflnnit initialise vars fcr read 

buf.sec set current bit 

but_get get current bit 

buf.wmc increment write buffer 

buf_rmc increment read buffer 

cuf.siie fullness of buffer in bytes 

buf. flush flush buffer 

User defined macro/ function buf .over must be defined in case of buffer overlie 

typedef struct ( 

unsigned long "buf; 
union ( 

unsigned long mask; 
long bno; 
) index; 

unsigned long "ptr. data. »ize; 
) Buffer. 'Buf; 

•define buf _vinit ( buf ) \ 

buf »> index. mas**0x60000000; \ 
buf ->pcr*4buf- >Duf (OJ ; \ 
buf->dato*0; 

'define buf.rinit (buf ) \ 
buf •> index. bno«0; \ 
buf ->ptrc4buf •>buf 10] ; 

•define buf_set(buf» \ 

buf->date i» buf -> index. mask; 

•define but. get (buf) \ 

0 ! s ibui->data k ! l<<buf-> index. bno) ) 

•define buf.winc (buf ) V 

if (buf •>index.maska«l) ( \ 
•buf ->ptr«buf *>data; \ 
buf -xlata-O; V 

buf -> index. naak»0x80000000; \ 
buf->ptr**: \ 
) else buf »>index. mask »» 1; 

•define buf_rinc ibuf I \ 

if I - - (buf -> index . bno I <0 ) ( \ 
buf->data='buf ->ptr*»; \ 
buf->ind*x.bno»31; \ 

I; 



/• buf.sire only valid after buf_flush 
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•define !>i;r_si2« <buf ) \ 

J unsigned cnar buf->pcr- (unsigned char • ) tbvt->bu£(0) 

•define buf _f lush<buf ) \ 

if t buf -> index. mask: «Ox800O00OO) { \ 
but->dacai «bif ->index.masK- 1; \ 
•but • >pt rsbux * >dACd; \ 
b«f ->pcr»* : \ 

) 
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63OC0 B;t buffer code (Bics2.hi 



Macros : 

buf _wjnit 
buf_rinit 
buf .see 
buf _cec 
buf _vjnc 
buf _nnc 



tper. idaca, kmaak, 4 buf 

ipcr. ibno. ibuf 

idata. fcnask 

(data. ibno 

fcptr . idata. imask 

iptr. idaca, iindex 



buf_flush ipcr. idaca. tmask 



macro 






buf.winic 


4ptr.idaca.4jnask.ibuf 




move. 1 


* S 80000000. Lira** 


; masks 100 . . 


mova. 1 


ttruf . ipcr 


; pcr«buf 


clr.l 


idaca 


.- date-»0 


endn 






macro 






buf_nnit 


ipcr. ibno. ibuf 




clr.b 


ibno 


; bno«0 


move . 1' 


ibuf . ipcr 


; pcr»buf 


endm 






macro 






buf.aec 


4 data . imask 




cr.l 


imask. idata 


; daca mask 


endn*. 






macro 






buf_set 


idaca. ibno 




subq.b 


• I, ibno 




best 


ibno. idaca 




eadm 






macro 






buf.winc 


ipcr, idaca, imask 




lsr.l 


#1 .imask 


; mssk»«l 


bne. s 


Pcont 


; if non-tero continue 


mow. 1 


idaca. lipcr)* 


; •ptr*—«daca 


clr.l 


idaca 


; dacasO 


mc-.'e . 1 


•S?009*OCC. Mas 1 ! 


: mesk»!0fl . . 
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zzr.i 



Oconc 



endn 



nacro 

ctnpi.b 
bee. a 
swap 
move . w 
add. 5 



en dm 



iptr . idata . IDno 

<16 . tfcno 

Pccnt 

idata 

i tptr ) ♦ . idata 
•l6.abno 



macro . 

buf .flush tpcr. idata. unas* 

cnp.l *$80000000.UMfl* 

beq.s icont 

TOsve.i idata. Uptrl * 



data»'ptr*» 
bno*«16 



masK-eOOOOOO? 

if buffer eflpcy .continue 

•pt r*-«data 



endm 
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Extra fast Bac *vard\ convolver 

sew wavelet coeffs : 3 5 1 1. I 2 1. 1 1 

Cptimued for speed: 
dirn - raise 
src/dst octave == 0 



•define BwdSQ i addrO . dAC dAH. dBH) \ 
vs« (shore * ! addrO; \ 
dAC- -v; \ 
dAH* v; \ 
iBMs v<<1: \ 

•define SvdSl ( addxl . addrO . dAC. dAH. dBH) \ 
vsMsr.crt •: addxl; \ 
dBH** v>>;.- \ 

dAC*» v- t vs*v«<l ) ; \ 

dAH- * v* I vs< *s 1 ) : \ 

• (shore • )addrO*dBH>>l: 

•define Bwd2iaddr2.dAC.dAM.dfiC.dBH) \ 
v«- (short •)addx2; \ 
dBC* -v : \ 

dBH* v; \ 

CAM* * V*IVJaV«ll; \ 

dAC** v*ivs<<*1); 

•define B«d3 ( addr3 . addr2 . addrl . dAC.dAH.dflC.dBH> \ 
v«- (short Maddx3; \ 
d*H*» •/; \ 
dAC** v; \ 

dBG*« v*ivs*v<<i>: \ 

dBH-t v •vs<<«2 ) ; \ 

m short • ) addrl* (dAK-i>>>2; \ 

•«shcrt • iaddx2« idAG*l ) >>2 : 

•define fiwdO (addrO.dAC.dAH. dSC. dBK) \ 
v*»( short •)addrO; \ 
dACa -v; \ 
dAH* v; \ 

dBH** v*(vs«v<<l); \ 
dBC** v* {vs«<»l ) ; 

•define BwdHaddrl.addxO.addr3.dAG. dAH. dBC. dBH) \ 
v*v short •) addxl; \ 
dBH*« v; \ 
dflG*» v; \ 

dAC** v*(va*v<<l); \ 
dAH-* v*(V8««»l); \ 
•(short • )addx3*<dBH*l)»2: \ 
•(short * jaddxO* (dBC*>l l >>2 ; 

•define ?vdir 'zttzl . —\H . 1BH* ' 
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vsMshcrt M*ddr2; \ 
dSH« vs=vc«l; \ 
dAH* s v.|vS3V«lJ ( - \ 
dAG*. v.(vi«illj 

•define Even 2 > addr3 . addr2 . addrl. dAC.cAH.dBH ) \ 
%*s'<s. w *crc '-addri; \ 

dAH* * v; 
dAG* = •/; \ 

dBH- » vlV5SV«l) ; \ 

dBH-« v*ivs«<«ll; \ 

•i short * ) addrl. ldAH*l J>>2; \ 

m short • iaddr2»(dAG*l)>>2; \ 

•(short ■ Jaddr3«dflM>>l; 

•define Bvd (base . end. inc) \ 
addrOabast: \ 
addr2=addr0- I :nc>>2) ; \ 
3ddr2»addr3- (inc>>2) ; V 
addrl =addr2 - I :nc»2 I ; \ 
BvdSO (addrO . dAG , dAH. dBH) ; \ 
addrl* sine; \ 

BwdSl (addrl . addrQ . dAC, dAH, dBH) ; \ 

addx2*nnc: \ 

while uddr2<end) { \ 

Evd2 faddx2 .dAG, dAH.dBG.dSH) ; \ 

addr3*.inci \ 

Bwd3 (addr 3. addr 2, addrl. dAG. dAH. dflG. dBH) ; \ 
eddrO**inc; \ 

BwdO (addrO.dAC.dAH.dBC.dBHI ; \ 
addrl*«ine; \ 

BwdH addr : ,addr0.addr3. dAG. dAH, dBG. dBH) ; \ 
addr2*«inc; \ 

) \ 

BwdE2(addr2.dAC.dAH.dBH); \ 
addr3»sinc; \ 

BwdX3 (addr3.addr2. addrl, dAG, dAH, dBH) ; 

-define Bwd£0r2 (addrO.dAG.dAH. dBH I \ 
v. '(snort MaddrO; \ 
dAC 0; \ 
dAH* v: \ 
dBHs v; \ 

■define Bwd£lr2 J addrl . addrO. dAC. dAH. dBH I V 
(short •) addrl; \ 

dBH* ■ v>>2: \ 
dAG** v; \ 
dAH-« v«l! \ 
'(shore * ) addxO*dBH; 

•defina Bwd2r2 ( addx2 . dAC. dAH. dBC . dBH) \ 
vsM short *)addx2j \ 
dBC. 0; \ 
dBH« vr \ 
dAH*. v; \ 
dAG*. v«l; 

•define Bwd3r2 (addr3 . addr2 . addrl. dAC. dAH. dBC, dBH) \ 
v=« (short -Jaddxl; \ 
dAH*. 0; \ 
dAG*» V; \ 
dBG*. v: v 



siiRSTrnnr cuerr tmn c ?in 
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iSH-T v<«l; S 

• sr.cr*. •! addrl*dAH;>>l. . 

•short • : addr2«dAC>>l; 

•define swdOr2 :addrO. d^C.dAH.dfiC.dBHi \ 
v*»; snort ':addrO: \ 
1AC« C-: \ 
0*H= v: \ 
iBH-a v: V 
dBG-« v<<1. 

■define Bwdlr2 raddrl . addr 0. addr 3. dAG. dAH. dSC.dBH) \ 
vs» {short *iaddrl; \ 
dBH* ■ 0; \ 
dBG-a v: \ 
<1AC*» v; \ 
dAH-* v<«l; \ 
•i short " i addr3»dBH>>l; \ 
* i short ■ ) addrOsdSC>>l; 

•define BvdE2r2 I addr 2 . dAG , dAH , dBH) \ 
vsM short -j addr 2; V 
dBHc v: \ 
dAH •» c v; \ 
OAG« a V<<1; 

• define Bvd£3r2 (addr 3. addr 2 , addrl. dAG. dAH. dBH) \ 
v«* (short *iaddr3; \- 
dAH** 0; \ 
dAC»« v: \ 
dBH-» v; \ 
dBH- • v«l; \ 
•(short •)addrl«dAH>>l; \ 
•ishort • }addr2«dAG»l; \ 
• i short • J addr 3 «dfiH; 

•define Bvdr2 I bast. end. inc) \ 
addr Os base; \ 
addr 3 « addr 0- < inc>>2) ; \ 
addx2»addr3- ( inc>>2) ; \ 
addr 1« addr 2- I inc>»2) ; \ 
BwdS0r2iaddr0.dAC.dAH.dfiH); \ 
addrl* nine: \ 

EwdSlr2 i addxl. addr 0. dAG. dAH. dBH i ; \ 

addr2-»inc; \ 

while iaddr2<endl { \ 

Bvd2x2(addx2.dAC.dAH.dBC.dBH); \ 

4ddx3*«inc; \ 

Bvd3r2 Ucidx3.addr2, addrl. dAG. dAH, dBG, dBH) ; \ 
addr0*»inc; \ 

Bwd0r2 laddrO.dAG.dAH.dBG.dBH) ; \ 
addrl»«inc; \ 

Bvdlx2uddrl.addrO.addx3.dAG.dAK.dBG.dfiH); \ 
addx2*»inc: \ 

) \ 

BwdX2r2 (addr2,dAG,dAH,dBH> ; \ 
addr3-»inc; \ 

BwdC3x2 < addr 3 . addr2 . addr 1 , dAG. dAH. dBH) ; 

■define BvdS0r3 laddrO.dAG.dAH. dBH) \ 
vs* (short •laddrO; \ 
dAG* 0: \ 
dAH* 0; » 



SlIBSTITHTF SHFFT fRULF 
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dSHs v»i: \ 

•define =vd51r3 (addrl . addrO.d^G.dAH. dBHf \ 
vr'! short Maddri; \ 
d9H-s v>>>; \ 
dAG** v; 
dAH-« v; \ 

•(short • j addrO*d£H<<l; 

tdefine Ewd2r3 < addr2 . dAG . dAH. d£C. dBH) \ 
vrM short Maddr2; \ 
dBG* 0: \ 
dBH* 0: \ 
dAH-s vr \ 
dAG* « v: 

•define Bvd3r3 (addr3 . adrir2. addrl.dAG.dAH.dBG.dBH) \ 
v«» (short 'iaddr2; \ 
dAH*» 0; \ 
dAG** 0: \ 
dSG*« v: \ 
dBH- s v; \ 

•(short ' ) addrUdAH; \ 
• (short •uddr2«dAG; 

•define BwdOrJ (addrO. dAG. dAH, dBG, dBH) \ 
v« • (short MaddrQ; N 
dAG* 0: \ 
dAM* 0; > 
CBH-- v; \ 
dBG** V; 

tdefine Evdlr} I addx 1 . addrO , addr3 . dAG. dAH. dBG. dBH> \ 
vo* (there Maddri; \ 
dBH*. 0; \ 
dBG* a 0; \ 
dAG** v; \ 
dAM-- v; \ 

•(short •)addr3»dBH; \ 

• (short Maddr0*dBG: 

•define BwdE2r3 (*ddx2 .dAC.dAH.dBHI \ 
vs* onort Maddx2? \ 
dBH* v»X; \ 
dAH*> v; \ 
dAG** v; 

fdefine BwdE3r3 (eddr3 . addx2 . addrl , dAC.dAH. dBH) \ 
v*« (short *)addr3; \ 
dAH* • 0; \ 
dAG** 0; \ 
dBH-* v; \ 
dBH-* v; \ 

'(short ")addxl»dAH; \ 
'(short •)addr2»dAGi \ 

• ( short * ) addr 3 »dBH««l i 

fdefine Bwdx3 (baa*, end. inc) \ 
addrOabase; \ 

addr3*addrO-Unc»2) j A 
addx2*eddr3-(inc»2); \ 
addrl »addr2- 1 inc»2) ; \ 
BwdS0r3iaddrO. dAC.dAH. dBH) r \ 
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addrl -sine; n 

BwdSlr3 (acdrl. addxO . dAG. dAH. dBH; ; 

addr2-= ir.c: v 

while ( addz2<endi { , 

Swdi r 3 < eddr2 . dAG . dAN . dfiC. dBH) ; * 

acdr}-«:nc: \ 

Evc3r 2 faddrJ. addr2.addrl.dAC.dAH.dBC.SEM) ; \ 
addr 0- = mc ; \ 

EwdOr3(addx0.dAC.dAH.dBG.dBH); \ 
adarl-«inc: \ 

Bwdlr3 laddxl. addxO . addx3 . d*G. dAH.dBG. dBHi ; \ 
addx2««inc; \ 

) \ 

Bwd£2x2 (adax2.dAG.dAH.dBH» : \ 
addr3-»*ine: \ 

Bvd£2r2 iaddr3 . addr2 . addrl . dAG. dAH. dBHI ; 

extern void FAST BACKWARD (char -data, long incl. long lcopl. long inc2, char -endjl 
extern void HAARBACKWARD(char -data, long incl. long lcopl. long inc2. long lcop2) 
extern void HAARTOPBWprchar 'data. long height. long width); 
/• extern void HAAW(TOF3wpcchar •daca.long axaa):V 

void FasterBackvard(chax 'data, long incl. long endl. long inc2. char -end*) 

register short v. vt. v3. dAG, dAH. dBC. dBH. inc.- 
register char 'addxO. •addrl. 'addx2. -addiO. -end; 
char -bast; 

incsincl: 

tor (base«data; base«end2; base»»inc2) { 
end«b4j«*«ndl; 
Bwd (baaa. end. inc); 

) 

) 

extern void TOPBWD<char 'data, char -dat. long »1™-J* lon « 
void TeatTepBackwardlshcrt •data. int sia«(2).int ccc.arc) 

int cel. area«size(0) *Bize(l)«l.* 
short vidth«siz«lO]««l; 

char «ccp- area* (char •Jdaca. • Urt .width* (char Jdata. 

tor (oct»oct_src-l;oct>0;oct«-> < 

long cinc»2«<oce. cinc4»einc«<3. «« r 

rmcrsize(OJ«ocfl. rinc4«rine<«2; /• col and row increments in c 

fa S7BAC KWARD ( (char • >data.xinc4. area- (rinc«l J .cine. ImU j r 
FASTBAC KWARD ( (char •> data. cine* . width- (cinc«U . rinc. topi . 

FasterBackvarddchar Mdata. siietO] ««3.axea- (sixe(0]«<2 1 1. 2. Uftti 
Fast erBaOcvardH char *)data. 8. width-4. si«e [0 \<<l . top) ; / 
TOFBWDdchar *)data. (char • ) data. aisalO J . suet 1 J ) ; 

void TeatBac*ward< data, six*, oct.src) 

short "datai 

int six* (2). oct_src; 

( int oct. area*sita|01*si2a(l)«l: 

short width«aixerO)«lr _ ...... 

char -tepearea-ichar Mdata. " W t.widr.h. 'char Mdata. 
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!cr «:ctsccc,srr-l:cct>*0;ccc--j { 

Icnc, cinc=2<<cct. cmc4=cinc<<2. 

r inc=5ize(0] <<cc:-i. r inc4srinc<<2: /• col anc rov mcren«nts in c 

5 ter Sac W-ardi (char ' >caca. rinci . area- trinc«l ) . cine, lefc) ; 
"asterrackwarai :cr.ar • icaca. cir.c* . width- (cinc<<!) . rir.c. tcp) : 

j 

vcid 2ac)c\.arcL3 511 (data, sue. cct.src) 

snort 'data: 

inc size(2}. cct_src; 

( 

inc oct. areassize [0] *size(l)<<l; 

shore vidtn*size (0]<<1 ; 

char •ropaarea* (char ')data. , le£c*width*Jchar Mdata; 

for (cct=ccc_src-l;oct>0;cet--1 i 

long cinc=2<<oct. cinc4 scinc<<2. 

rinc=siie[0]«<cct*l, rinc4srinc<<2; /• col and row increments in t 

BA CIO 5 11 < (char • > data. rinc4 .area- (rinc«l) . cine, left) ; 
BACK3511 ( (char • )data. cinc« .width- icinc«l) ,rinc, top) ; 

) 

BACOSllvi (char *) data, size (0J«3. area- <si:e(0]«2 }. 4 . left ) ; 
BACX2511HI (char • )data. 6 . vidtb-4 . sizt (0]<<1 . top) ; 
/• TOPBWDMchar •>data,(cbar • )data. site U J . siae {0J ) ; V 

} 
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680X0 2 511 Backward code 
become 3 5 11 



se? 


•kli.es- 




macro 






fiwdStarcO 


iaddrO. idAG. 4dAH. tdBH 


move . w 


< taddrO) , 4dAH 


,• dAHs * t shore 'iaddrt 


move . w 


idAH.tdAG 


; dAC«v 


nec . w 


idAG 


; dAG« -dAG 


move . w 


4dAM.&dfiH 


; dBMav 


acd.w 


idBH.idBH 


: dBH-v<<! 


' endm 






macro 






EwdScartl 


laddrl . taddrO. tdAG. idAM. tdBH 


move . w 


uaddxl | ,d0 


• v»m short *)addxl 


move . w 


dO.dl 


■ vs»v 


aar.w 


tl.dl 


• va«v>>l 


add. w 


dl.tdBH 


dfiN*« v>>i 


add.w 


do . 4dAC 


dAG* aV 


sub. w 


dO,4dAK 


dAX-aV 


add.w 


dO.dO 


V<<*1 


add.w 


dO . 4dAC 


dAC--2v 


add.w 


dO . do 


v«al 


aub.w 


dO.idAH 


<1KH - • 4 V 


aar.w 


•l.tdSH 


dBH>>»i 


move . w 


4dBH. (iaddrO) 


•(shore "taddrOsdSH 


endm 







macro 

BwdXven 4oddx2.tdAC.4dAW.4dBC.tdBH 



move. w 


(4addr2),d0 


.- v«»i short *)addx2 


move.w 


dO. 4dBH 


t dBK<V 


move . w 


dO.idBG 


• d£G>v 


nag.w 


fcdBC 


dBG--v 


add.w 


dO.tdAM 


dAN*«v 


add.w 


dO.idAG 


dAG**v 


add.w 


dO,dO 


2v 


add.w 


dO.idAH 


dA*«.v 


add.w 


dO.dO 


2v 


add.w 


dO.&dAC 


dAJW.V 


ends 






nacro 
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SwdOdd 
move . w 

add. v 
add. v 
add. w 
sufc.w 
add. v 
add. * 
add.w 
sub. w 

asr.w 
move . v 
asr.w 
move .v 

endn 



macro 
Bwd£nd2 

move.w 

add.w 

add.w 

add.w 

move . w 

add.w 

add.w 

add.w 

end* 



Engineering KlicsCode.-CcmpPicc : sdcxward.a 
i*ddr3 . iaddr2 . iaddr : . idAC. idAM. 4dBG. icBK 
iiaddrJi.dG 



dO . frdAH 

dO . &dAG 

2C.4dBG 

dO. AdBH 

dO.dO 

dO.&dfiG 

dO.dO 

dO.idBH 

•2. fcdAH 

idAH, Uaddxl) 
'2. tdAC 
trtAC, Iiaddr21 



v:V shore *»addr2 

OAH**v 
dAC.«v 

dflc^sv 

CfiH-sv 
2v 

d£C«*v 
4v 

d£H«s4v 
dAH>>&2 

m shore ")addrlsdAH 
d\G»=2 

"(short -)addr2»dAC 



&addr2 . idAG. idAH. td3H 

(4addr2).d0 ; v=" (short ")addx2 



dO.fcdAH 

dO.fcdAG 

dO.dO 

dO . 4d8H 

dO.&dAM 

dO.dO 

dO.AcUC 



dAH«»v 
dAG*«V 
2v 

dBH»2v 

dAJf»«2v 

4V 

dAG*»4v 



macro 






Bwd£nd3 

• 


&flddx3.4«ddx2,4addxi.AdAC.idAH. tdBH " 


move.w 


<iaddr3 ) . dO 


; v-M short Maddr3 


add.w 


dO.idA* 


j dA**«v 


add.w 


dO.&dAC 


; dAG+«v 


isl.w 


•3.d0 


; 8v 


sub.w 


dO.AdBH 


; dBH-«8v 


asr.w 


•2. idAH 


; dAH»>2 


move . v 


fcdAH. (taddrl) 


; -(short • I addxlsdAH 


asr.w 


#2. tdAC 


; dAC>>«2 


move. w 


idAC. (&addr2) 


: • (snort •)addr2*dAC 


asr.w 


tl.tdBH 


; d£H»*l 


move . w 


idBH. (taddx3) 


; '(short *)addr3«dfiH 


endm' 







macro 

Bwd 4base. tend, tine 

novea.l tbaae.aO 

move.l iinc.dO 

aar.l 92.00 . 

novea.l aO.a) 

suba.l d0.a3 

novea.l *3,a2 

suba.l d0,a2 

moves. 1 *2.al 



addxO»bast 
dO»inc 
d0«lnc»2 
addr3»addr0 
addx3-» (inc>>2) 
addr2»addx3 
addr 2 - ■ ( ir»c> > 2 » 
•ddrl»addr2 
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suca , i 






jccn * = i i no > i » 


swcscar t.C 






rwcstart jiaddrC . dAC.d^H. dflM) 


acda . i 


« inc . a 1 




: addrl* = mc 




a 1 . a0.d4 . ds.d" 




: BvdStart ll addr i.addrO. dAC. dAH.dBHl 


adda. i 


& inc , a 2 




• addr2**inc 




a2.d« . d5.d6.d"7 




- BwdEven(addr2.dAC.dAH.dBG.d£Hi 


adda . 1 


iinc . a j 




addr 3 ♦sine 


5wd0dd 


aj.a2.al. 44. dS.dfi 


— • 


BwdOdd ( addr 3 . addx 2 . addrl . dAC . dAH . dBC 


adda . 1 


& inc . aO 




addrO*>ine 


SwdEven 


aC.d6.d*7.d4.d5 




BwdEven i addrO . dBC . dBH . dAC . dAK ] 


adda.l 


iinc.al 




addrl ♦sine 


ewdOdd 


al.a0.a2.d6.d7 .d4 


d5 \ 


BvdOdd ( addrl . addrO . addx 3 . d3C . d£K . dAC 


adda. 1 


&inc.a2 




addr2*»inc 


rapa. 1 


a2. tend 




addr2<end 


ogt .s 


9dc 




while 


6wd£nd2 


a2.d4.d5.d"7 




BwdXnd2 t addx 2. dAC.dAM.d6H) 


adda.l 


t inc. a 3 




addr 3* sine 


cwdEnd3 


a3. a2,al.d4,d5.d7 




BwdXnd3 < addr 3 . addr 2 . addr 1 . dAC . dAH . dfl 



endm 



Baric2 


511 FUNC 


EXPORT 






?S 


RECORD 


8 






daca 


DS.L 


1 






incl 


35. L 


1 






endl 


Da. L 


1 






ine2 


OS.L 


1 






er.d2 


DS.L 


1 






• 


ENDS 










link 






; no local variables 


• 


tnovem. 1 


d4-d7/a3-a5. -<a7) 




; store registers 




move. 1 


PS.inel<a«).d3 




; inc* inc 1 




movi*. 1 


PS. data <a6) ,a5 




; bese»daee 




movea . 1 


aS.a4 




; end>base ** 




adda. 1 


PS. endl (a£).a4 




; end* »eridl 




Bvd 


a5.a4.d3 




; Bwd (base, end, mc) 




adda . 1 


PS. inc2 <a6) .aS 




j baae~>inc2 




cmpa. 1 


PS.end2 ia6) .a5 




: «nd2>base 


• 


bit .v 


«dO 




; tor 




mo vera, i 


Ia7)».d4-d?/a3-e5 




: restore registers 




unlk 


a6 




; remove locals 


• 


r;s 






; return 




ENDFUNC 










macro 










BvdScartVO 


taddr0.4dAC.tdAH.tdBH 






move . 1 


(iaddxO) . tdAM 


dAHs* 


<shorc *)addr0 




movi . 1 


tdAH.tdAG 


dACv 






neg.l 


A dAC 


dAC* 


•dAC 




move . 1 


tdAH.fcdBH 


dBH»v 






add.l 


idBH.tdBH 


dBH«v««l 



endn 
macro 

BvdScartVl & addrl . taddrO . idAG . tdAH. 4 dBH 
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move. 1 
mcve . 1 
asr . 1 
add. I 
add. 1 
sut. 1 
add. 1 
add.l 
add. 1 
sut. 1 


i taddrl i .dO 

CU , u- 

• l.dl 

dl . 4dBH 
dO . idAC 
dO . idAK 
dO.dO 
dO . idAC 
dO.dO 
dO.tdAK 


; vs* (shore 'iaddxl 

V s s V 
; VSIV>>1 
; d3H»s v>>„ 
: dAC-»v 
• dAH-»v 

; V<C=1 

; dAG*»2v 

■ '/<«■! 

; dAH-*4v 




asr. 1 
add.w 
asr.w 
move . 1 


0l,fcdEH 
idBH.idBH 
•1 ,4dBH 

idBH. uaddrO) 


■ d£H>>*l 

■ shi£: word back 

• a5H>»al 

• '(short *)addrO«dBH 


• 


en dm 








macro 
BwdTvenV 


&addr2 . fcdAG . idAH . idBG . 4dBH 


t 


move . 1 

move. i 

move . _ 

neg. 1 

add.l 

add.l 

add.l 

add.l 

add.l 

add.l 


<&addx2) ,d0 
dO.tdBH 
dO . fcdBC 
fcdBC 
dO . fcdAH 
dO , (dAC 
dO.dO 
dO. fcdAH 
dO.do 

dO . (dAC 


• ■/«• (short "Jaddr2 

- dfiHsv 

- dfiG-v 

• dBC*-v 

• dAH»«v 
dAG*«V 

• 2v 

• dAH*«v 
2v 

dAH*«v 


■ 


en am 








macro 
BwdOddV 


fcaddxj . fcaddx2 . iaddxl . fcdAG , fcdAH . fcdBG ._4dBH 




move . 1 


<fcaddrJ).dO 


v«*< short *1addr3 




add.l 
add.l 

too . * 

sub. 1 

so*. . * 

add. 1 
add.l 
sue. 1 


dO . fcdAH 

dO, fcdAG 

dO.fcdSG 

dO.fcdBH 

dO.dO 

dO.fcdBG 

dO.dO i 
dO.fcdBH 


dAH*«v 
dAG~*v 
dBC*«v 
d£H-»v 
2v 

dBG~«v 
4V 

dBM-«4v 




asr. 1 
lsl.w 
aar.w 
move. 1 
asr.l 
lsl.w 
asr.w 
move. 1 


•2. fcdAH 
#2. fcdAH 
#2, fcdAH 
fcdAH. (fcaddxl) 
#2, fcdAG 
•2. fcdAG 
•2. fcdAG 
fcdAG. ifcaddr2) 


dAH>»2 

shift word back 

dAH»»2 

* < shore •Jaddxl»dAH 

OAG»«2 

shift word back 
dAG»-2 

•I short •)addr2*dAG 


• 


•ndm 








macro 
Bwd£ndV2 


&addr2 . fcdAG . fcdAH . fcdBH 


• 


tn?*.»- 1 


> l iddr 2 » . dO : • » shrrt • I sddri 
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ace. 1 
acc. : 
idc*. 1 
xove . I 
add. • 

adc . : 

add. l 



dO . 4 dAH 

dO.idAC 
dO.dO 
dO . 4d£H 
dO . idAH 
dO.dO 
dC.&dAG 



dAH»=v 

dAG**v 
2v 

dSMs2v 
dAH » ■ 2 v 
4v 

dAC*s4v 



endm 



Sdo 



Bw<JEndV3 

move . 1 
add.l 
add. 1 
lsl. 1 
sub.l 
asr . 1 
.lSl.w 
asr .w 
move. 1 
asr. 1 

lSl.w 

asr .w 
move. 1 
asr . 1 
lsl.w 
asr .v 
add.l 
move. 1 

endm 



iaddr 3 . &addr2 . taddrl . 4 dAG. 4 dAH. idBH 



(4addr31 . dO 
d0.4dAH 
dO . 4 dAG 

•a.do 

dO.idfiK 

i2.4dAH 

*2. 4 dAH 

•2.4dAH 

idAH. (Aaddxl! 

•2. 4 dAG 

#2.4dAC 

#2.4dAC 

4dAG. (4addx2t 

•l.idBH' 

*1.4dBH 

•l.&dBH 

idBH.4dBH 

4 dBH . (4addr3) 



macro 
BwdV 

movea. 1 
move . 
asr. 2 
movea . 1 
suoa. 1 
movea . 1 
suoa. 1 
movea . i 
suoa. I 
BwdStarcVO 
adds . 1 
BwdScartVl 
adda.l 
Bwd£venV 
adda.l 
BwdOddv 
adda.l 
BwdZvenv 
adda.l 
BwdOddV 

adda.l 
crop*. 1 
bCt.S 

Bwd£ndV2 

adii.l 



v&* (short Maddr3 

dAM»«v 
dAC*iv 
8v 

dBH-sev 
dAH>>s2 

shift word back 
dAH>>»2 

•(short *iaddrl«dAH 
dAC>>-2 

shift word back 
dAC»«2 

•(short •>addr2»dAG 
dBH»>«l 

shift word back 
dAH>>«2 

dSH<<al 

•(short *)addr3*dBH 



4base.4end.4inc 

tbase.aO 

& inc . dO 

• 2.dO 

a0.*3 

d0.a3 

a3.a2 

d0.a2 

a2.al 

dO.al 

a0.d4.d3.d7 
&inc.al 

ai.a0.d4.d3.d7 
4inc,a2 

a2.d4.d5.d6.d7 
4inc. *3 

a3.*2.aa.d4,d5.d6,d7 
4ine.a0 

a0.d6.d7.d4.d3 
4inc,al 

al.aO.a3.d6.d7.d4.d5 

4inc.a2 

»2.iand 

0do 

a2.d4.d3.d7 



addrO«base 

dOsinc 

dO* inc»2 

addxisaddrO 

addr3-« ( xnc>>2) 

addr2»addrl 

addx2-» ( inc>>2( 

oddr l»addx2 

addxl-* I ine>»2) 

BwdStart 0 ( addrO . dAG. dAH. dBH) 

addxl*»inc 

BwdStart 1 ( addxl , addr 0. dAG # dAH, dBH) 
addx2*« inc 

BwdEven i addr 2 . dAG . dAH . dBG . dBH ) 
addr3*»inc 

BwdOdd I addx3 . addr 2 . addxl . dAG . dAH . dBG 
AddrO»«inc 

BwdEven I addxO , dBG . dBH . dAG « dAH ) 
addxl*»inc 

BwdOdd I addr 1 . addr 0 , addr 3 . dBG . dBH , dAG 

addr2*>inc 

addr 2 <end 

while 

BwdEnd2 ( addr 2 . dAG . dAH . dBH ) 
•ldr3-«ir.t 
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encm 



• 


511V FUKC 


EXPORT 




pc 


RXCCRC 


S 




ia c a 


DS . L 


1 




inc 1 


DS.L 


1 




endl 


DS.L 


1 




inc2 


DS.L 


1 




end2 


DS.L 


1 




> 


QJDR 








link 


a6, «0 


; no local variables 




movent. 1 


d4-d7/a2«a3.-<a7) 


; score registers 


• 


.■no ve . 1 


PS. incl la€) .d3 


; inc=incl 




movea . 1 


PS. data ( a 6 J , a5 


; bastsdaca 


3 do 


movea.l 


a5,a4 


; end*base 




adda. 1 


PS.endl <a6) ,a4 


; end*=endl 




BwdV 


a5, a4,d3 


.- 8wdlbas«. end. incl 




adda.l 


PS. xnc2 (a€) ,a5 


; base*«inc2 




cmpa . 1 


PS.end2(a6J .a3 


; end2>base 




blew 


Ode 


; tor 




moven. 1 


(a7>*,d4-d*)/a3-a5 


; restore r«giic»rs 




unlk 


06 


; remove locals 




res 




; return 



DTOFUNC 



macro 
BwdStartH 

move. 1 
move. 1 
move. 1 
add.w 
add. v 
add.w 

SW«p 

sub.) 



iaddxR. 6A. fcC 

(&addrR)*,fcA 

tA.dO 

4A.&C 

tA.dO 

dO.fcA 

iA.dO 

4A 

dO.&A 



; lHlG-Mlong -JaddxR 

; A-1H1C. dO.lHlC 

; AtlHIG. dO.lKlG. C«1H1C 

i A-1M1G. d0alH2G, C-1M1G 

; A.1H3G, dO«=lH2G, C«1H1G 

; A&1H3G. dO«lH5G. C*1H1C 

; A.3CH1. dO.lHSG. C1H1G 

■ A.AAAA, dO.lHSG. C-1H1G 



endn 



macro 
BwdCycleH 

move. 1 

move. 1 

add.l 

move.l 

add.l 

add.l 

move. 1 

move.w 

move . w 

move.w 

move. w 

swap 

swap 



iaddxR. taddTW.&A. 48. tC 



»4addrRN,*B 

fcB.dO 

dO.dO 

dO.dl 

iB.dO 

dO.dl 

fcB.da 

dl.d2 
&B.dJ 

dO.tB 
dl.dO 
£B 
dO 



1H1G-* ( 
BalKlG. 
B«1H1G. 
B*1H1C, 
B-1H1G. 
B«1H1G. 
B-1H1C, 
B.1H1C. 
B.1H1C. 
8- IMG, 
B.1H3Q. 
B-3C1H. 
B-3C1H. 



long ModdrR 
dO.lHlC 
dO«2K2G 

dO»2H2G. dl*2H2G 

dO-3H3fc, dl.2H2C 

dO»3H3G. dlc5H5G 

dO»3H3G. dl»3H3G. d2>lHlG 

dO»3H3G, CU-5H5G. d2-lH36 

dO«3H3G, dl-5HlG. d2«lHSG 

dO»3K3G, dl*9HlG, <12-1H3G 

d0.3HlG. dl-5HlG, d2=lH3G 

dO.SHIG, dl-5HlG. d2»lH3C 

dOslClH. dl.SHlG. d2.1H5C 
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3Ut- 1 

add. 1 
add. 1 



d2.4B 
d0.4A 
dl.4A 



b=3cih-:k5C 

A-MH3G 



asr . v 
move . v 

move . . 
move . - 



'2. iA 
4A. iC 
*2. 4A 

4C. KaddrW) 
iA. 4C 



A0>>=2 

C complete 

Al>>»2 

•llcng •Jaddiw.DD 
C=A1XX 



endm 



macro 

EwdXndH iaddrR.iaddrW.tA.tB.&C 



ido 



move . 1 


UaddrJU-.dO 


; iHlCs* (long • >addrR 


move .w 


d0.d2 


; d2«lG 




lsl.w 


•2.42 


; d2*4G 




neo.v 


d2 


: d2s-4C 


swap 


Aft 
GO 


; dOsiClH 


add.w 


d0.d2 


! d2*-lH 


move . 1 


dO.dl 


; dOalCiH. dlslClH 


add. v 


dO.dl 


- dOsiClH. dl*iG2H 


add. w 


dl.dO 


dO=lC3H. di«lC2H 


add.v 


dO.dl 


- d0«lC3H. disiCSH 


swap 


dl 


d0.1G3H. di«5H13 


add.l 


dO,4A 


A—1C3H 


add.l 


dl. tA 


A.-5MiC 


asr.w 


42. 4A 


Al>>.2 




move -w 


4A.4C 


C complete 


asr . 1 


• 2.4A 


A0»*2 




move . 1 


4C. (taddzwi. 


• (long 


• I addxw«C 


move .w 


Q2.4A 


A.D1D2 




move . 1 


tA. I4addrw>* 


* ( long 


• l addrw.A 


ends 








macro 








BwdH 


4oaae.4er.d. 4inc 






movea . 1 


4Jbase.aO 




; addxR»ba*e 


movea. i. 


aQ.ai 




addrW«addrR 


BwdStaxtH 


aC.dJ.d3 




BwdSiert ( addrR. A. DO J 


BwdCycleH 


a0.ai.d3.dl.d5 




BwdCycieiaddrR. eddrvf, a.B.C) 


BwdCycleH 


e0.al.d«.d3.d5 




BwdCycle laddxR. addxw. 6. A.C) 


cnoa.i 


aO. tend 




addx2<end 


bgc.s 


Ode 




while 


BwdXndH 


aO.ai.d3.d4.d5 




BwdXndtaddrR.addrV, A. B.DD) 


endm 









BaOOSliH FUKC EXPORT 

PS RECORD 8 

data OS. L 1 

incl DS.L i 

endl DS.L X 

ine2 DS.L i 

end2 DS.L i 
ENPR 



link 



nn 1<?**8 1 variables 
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.TCVBT. . 1 


d4-d*7/a3-a5. -(a?) 


; store registers 




PS . ir.c* a 6 ) d3 


; irtCsinci 


move* . 1 


PS .data <a6 ) . aS 


- oase>daca 


rove* . i 


ai.*4 


end-daee 


add*. 1 


PS.endl ra6> .a4 


end* s end I 


5wdH 


Al.&A .d3 


Bwd ( base . end . ir.c ) 


adda. 1 


?S . :nc2 <a6 ) , a5 


base*«inc2 


mpa . 1 


FS.«nd2 ia6) ,a5 


end2>oase 


blew 


edo 


tor 


movem. 1 


<a7). .d4-d7/a3-a5 ; 


restore registers 


unlJc 


a6 ; 


remove locals 


res 




return 
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• © Copyright 1993 KUCS Limited 

• Ail ngnts reserved. 

* 

• written by: Adrian Lewis 
• / 

• Full stiil'video Knowlea-Lewia Image KlicsEnccdc System utilising HVS prcperti 

• ar.a celt a- tree coding 

• Receded and re- rat icna 1 ised (Stand alone version) 



•include <PixMach.h> 

•include 'Bits3.h* 

•include •Klict.h- 

•include •KlicsHeader.h* 

•include 'KlicsEncode .h' 



•include <nath.h> 

/• i! bool true the negate value •/ 

•define negif (bool. valuel ( (bool ) ?-( value) : (value) ) 

•define aba lvalue) oegi: (value<0. value) 

extern void HaarForvardl ) ; 
extern void Daub4Forwardl ) ; 

/* Use the bit level file macros (Bits2.h) 
buf.use; •/ 

/• Huffman encode a block •/ 
tdefme Huf rEncLevi lev. buf ) \ 

Huff Encode < lev(O) .buf ) ; \ 

KuftEncodeUevfl) .buf J ; \ 

Huf fEncode<lev(2J .but): \ 

Huf f Encode (levt3) .but) ; 

/* rixed length encode block of integers */ 
•deiine IntEncLevilev. lpf_bite.buf ) \ 

XntincodeUevlO) . lpt_bits.buf ); \ 

tnt£ncode(lev[11 . lpf_bita.buf > ; n 

Int£ncode(lev(2] . lpf.bita.buf ) .* S 

IntEncode(lev(3] . lpf.bitf. buf ) ; 

/• Define write a sero •/ 
•define TokenO v 

buf.winc (buf I ; 

/• Define write a one •/ 
•define Tokenl V 

buf.set (buf) ; buf. wine (buf ) ; 

/• write block for date and update memory 

•define DoXf eritddr. pro, lev. oet.mode.ee t.nmode. buf ) \ 

HuffEncLevllev.bu*) ; \ 

PutOataladdr.pro.dat) ; \ 

mode I oc t } ■ oct »• 0 1HJST0P : craode ; 

function Name: CM&ntize 



QMDCTiTirrc c;wcrr mm F 
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' description: H.261 style quantizer 
• Arguments: new. old - usage blocks 

pro. lev - returned values 

q - Quantizing divisor 
Returns: lev is all zero. Quantized data (pro) 4 level (lev) 



ecclean Ouantizec mt new{4). int oldHJ, int proMI. int iev(4). short g) 

i 

» 

int blk. haif^qa I i<<q) -1>>1 ; 

fcr<blks0;blk<4;blk~> ( 

int data»new{blk)-oldrblk) , 
mag_level»aba (data) >>q; 

roag_levelsmag_ievel>135?13 5:mag_level: 
lev (blk) >negif ;data<0. tnag_level> : 

pro (blk) sold {blk) •negif (data<0. (meg_level«q)* (mag_level : «0?half_q: 0) ) ; 

I 

retum(pro(0]s 3 0 44 pro[l]« = 0 44 prot2]*=0 44 pro(3)««0); 

) 

void OuantizeLPFfint n»v(4).int pro 1 4], int levfl], short q) 

( 

int blk. half_q»(l«sj)«l»l; 

fcr (blk-0;blk<4;fclk**» ( 
int dataanewfblk) , 

mag.lcvel sabs (data) >>q; 

lev(blk)snegif (data<0.mag - l«vel) ; 
pro (blk) « ( lev fblXJ «q) ♦halr.q; 

) 

) 

/' Function Name: CueaaOuanti ze 

* Description; Estimate threshold quantiser value 

* Arguments: new, old - image blocks 

q - q weighting factor 

* Returns: estimated q_conat 
•/ 

float CueaaOuantize ( int new ( 4 1. int old (4 J. float q) 

{ 

int blk: 

float qi.maxsO.O; 

tor(blk*0;blk«4;blk"> ( 

int i. dat*»abs (nev(blk)-old(blk] I ; 
float qt; 

f or( i »0: data J "0 / i** ) data>>*l; 

il (i>0) I— : 

qt»(( (3«i)-l)»l)/Qj 

qt _max «qt_max>qt ?qt.jnax t qt ; 

} 

return<qt_jnax) ; 

J 

/* runctioo Name: IntEncode 

* Description: write * integer to bit file 

* Ax;u.«cn:s: lav - integer to write new signed 
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Engineer;.-.? : XI : rsCode : CcrcpPic; : KUrsEr.c .c 
bits • no of Dies 



id ir.t Encode ( ins lev. ms aits. Buf buf) 

Old version 
ins 

fcr lisbica-1; : > = 0 ; ( 

it lltv(ll«u i Ouf _3€t ifcmf ) ; 
buf.wine tbuf ; : 

' » 

New version 
ins i. mag»abs I lev ) : 

Boolean sign*lev<0: 

if ll<<bitS-l <s mag) mag« ( 1 <<bi e s - 1 ) - 1 ; 
it (sign) buf.set ibuf) ; 
buf.wine (bui ) ; 

for i i»l<«bits-2; i!«0; i>>«li ( 
if imaoii) buf.set ibuf ) ; 
buf.wine I buf ) : 

>•' 

Hardware computable version: sign mag ( lsb->msb) •/ 
int i. mag*«bs ( lev) ; 
Boolean sign«lev«0; 

if (l<«bics-l <b mag) mag« < l<<bits - 1 ) - 1; 
if (sign) buf.set (buf ) ; 
but. wine (but ) ; 

for (ial; i!«l<<bits-l: i«rl) ( 
if (magfci) buf.sec (buf ) ; 
buf.wine (buf ) ; 

) 



Function Name: Huf f Encodes* 

Description: Write a Huffman coded integer Co bit file 
Arguments: lev - integer value 
Returns: no of bits used 



d Huff Encode lint lev. Buf buf) 

int level «abs( lev) : 

it ( level >1) buf.set (buf i ; 
buf. vine (buf ) : 

if(level>2 (I level.oi) buf.set (buf ) ; 
buf.wine (buf I ; 
if (levelj.O) ( 

if <lev<0) buf.sec (buf ) ; 

buf.wine (buf) ; 

if (level>2) ( 
int i; 

forli«3;i<level;i»*j ( 
buf.wine (buf! : 

) 

buf.set (buf ) ; 
buf.wine (buf ) ; 
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• New version •> 

int level »afca i lev) . i: 

if (level!:0) buf.set Ibuf ) ; 
cuf_vir.dbu: » : 
if llevel:=0) ( 

if (lev<0) buf.set (buf) ; 
buf.winc Ibuf ) : 
if (level<8) ( 

while il<level--) 

buf_wicc Ibuf ) ; 
buf_set ibuf J ; 
buf_winc ibuf ) : 
) else { 

for li»0;i<7: **•> 

buf_wioc ibuf I ; 
level -*8; 

for (i«l<«6;i!»0; i>>«l) ( 

if UeveHi) buf.aet Ibuf ) ; 
buf_winc Ibuf ) ; 

) 

} 

J 

Function Name: KlicsEChannel 
Description: Encode a channel of image 
Arguments; arc - source channel mamory 

dec - destination memory land old for videos) 
octa. size - octaves of decomposition and image dimensions 
normals - HVS weighted normals 

lpf_bita - no of bits for LPF integer ( image coding only) 

void KlicsEhcr" lahort -arc .short -dat.int octa, int aix*eI2].in: threshOI. int ca 

int oct. mask. x. y, sub, trap. stsp*2««oct », blk(4J, mode{4). nx, no. base, 

int addr(4). new(4). cld(4], pro|4J. lev{4l. serole] -(O. 0.0. 0); 

Boolean nz flag, noflag. origin; 

int bitmask»-l<«kle->seoh. precis ion- kle->f rmh.quancixer (0; -1 ; 

But buf »fckle->buf ; 

for |y.0:y<si»e[l] ;y*«step) 
ror ix*0:x*si2e[0) ;x*«etep) 
for isub«0;suo<4;aub**» ( 
mode ( oct » oc t a - 1 ) »beae_mode ; 
if isub«»0> model oct *octs-ll !• x_LPP; 
masks2«oct: 
do ( 

CetAddx ( eddr . x. y , sub. oct . size . mask ) ; 
switch (mode {oct) ) ( 
esse M_VOXD: 

GetDateisddr.old.dat) ; 
if (SlkXero(old) ) mode I oct J «M_ STOP; 
else ( Doteroiaddr.dat. mode. act); } 
break; 
esse M_SDO)IK_STXLL: 

GstDeta (addr.new, sre) / 

nzsDecide(new); nxf lag»nx<« thresh {oct s -oct ) ; „ tm -m m 
if inxflag 1 1 Ouantiaei new. zero. pro. lev. kle->frmh. Quantizer {octs-oct J ) 
OetDat s ! eddr , eldest » ; 



{ 
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ii jslkZeroioldn f 
TokenO; 

model oct 1«M_S70P: 
■ else ( 

Tokenl; Tojceni: 

DoJer: ( addr , dsc .mode. oct ) ; 

• else ! 

Tokenl; TskenO: 

DoXfer (addr. pro. lev. dsc. mode. oct . K_SDtDiH_STILL. but) ; 

creak: 
case M.SDTO: 

GeiDat a < addr. new. arc) ; 
GetDat a ( addr. old. dsc ) ; 

nz=0ecideinew) : nr Elagsnz<«Chre?hloccs-occ ] ; 

:t (BlXlero(oldl) { . 

it tnxflag II Quantize inew, zero, pro. lev. kle->frnn. quantizer [octs-o 

TokenO; 

mode (oct }=M_STOP; 
} else { 

Tokenl; TokenO: 

DoXfer < addr. pro. lev. dsc . mode. oct . M„SQJDIH_STILL. buf, I : 

} 

) else { 

int otsDecide(old) . no«Decid*Delta(new.oldl ; 

Boolean motion* inz»ox> >>oct <» no; /• motion detection •/ 

no=DecideDelta(new.old) ; nof la? una* •coopaxe ( oct s- oct ] ; 
origin«nz<»no; . . , 

if {Cneflag ll notion! 44 »nxilag> < /• was inoflag 4t tnzfl 
if {Ouantize(ne*.origin?zero:old.pro. lev. kle- >f nob. quantizer (© 
Tokenl; Tokenl; TokenO; 
Doie ro ; addr . dsc . mode . oct ) ; 
) else ( 

it (origin) ( 

Tokenl; TokenO: 

Doxxeriaddr.pro. lev. dst .mode. oct ,«_SENDIN_STILL.buf > : 
} else ( 

Tokenl; Tokenl; Tokenl: 

Doxftr I addr. pro. lev. dst. mode, oct .M_SCQ.buf ! : 

) 

J 

* " ** 'if umotion n origini 44 nzflag) ( /• wes origin 44 nttla 
Tokenl; Tokenl; TokenO; 
DoZero I addr . ds t . mode . oct ) : 
) else ( 
TokenO; 

mod«|occ]«M_STOP; 

) 

) 

) 

creak: 
case M.ST ILL: 

GecDaca laddx. nev. sre) ; 

nz -Decide J new) ; nzx*;eg*nx««thresh(octs-oct J ; ,.,i nrf .. nr f 1 1 

if (Mflag II Ouantiseinew. zero. pro. lev. kle->fr»h.quantiser|octs.octj) 

TokenO ; 

mod* (oct ) sK.STOP; 
} else ( 
Tokenl : 

Confer lacir . . lav. ds: . siade .etc. M.rrriL. puf: : 
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i 

break; 
case M_L?riM.ST:iL: 

GetData t addr. new. srci ; 

GudntizeLPFinew. pro. lev. kle->f rmh.quanci :er(0; ) ; 
verityData! lev(01 .bitmask. :mp) : 
Ver 1 fyCaca S l«v( 1) . bitmask. tmp) .- 
VerifyDaca ( iev(2j . bitmask. imp) ; 
veri fyData •: lev,' 3 ! . citmasx. cmpi ; 

Ir.tEr.cLevt lev. kle->aeqh.precisicn-kle->frmh. quantizer 10) . buf) ; 
Put Data { addx. pr c. dst) ; 
mcde(OCt JsH.QUIT; 
break: 
case M_LPP I K.SDTO: 

CetDaca (addr .new. arc! ; 
GetDaca J addx, old. dst) : 

nc= Decide Delta tnew, old) : not lag»no<scompare(octs-oct } ; 
if (ncflag) ( 

TokenO; 
) else ( 

Tckenl ; 

Quantize ( new, old. pro. lev. kle->frmh. Quantizer (0) ) ; . 
Huf I EncLev ( lev , buf ) ,* 
Put Data ( addr. pro, dst): 

> 

mode (occ ) «M_0UXT; 
break; 

) 

sviccMmode (occ J ) { 

case M.STOP: * 

St cpCount er s (mode . oct , mask. blk. x , y , oct s ) j 

break; 
case M.QUIT: 

break; 
default : 

DownCouncers (mode, oct. mask, blk) ; 
break; 

• J 

) while ( mode I oct I S *M^00IT ) ? 

) 

) 

void xlicaEncUV( short *src. short •dst.int octa.int size(2].int thresh[S). inc c 

int oct mask. x. y. X. Y. sub. tmp. step*4«octs. blk(4], modef4). nx, no 
inc addiMJ. new(4], old[4|, pro(4). lev(4J. s«ro(4)«O.0. 0. 0); 
Boolean nrflac. noflag. origin; 

mt bitaaak«-l«<kle->se^h.precieion-kie->lrnh. quantizer (0 ) -1; 
Buf buf«4kle->buf ; 

for(Y«0; < y<size[l] ;Y-*step) 

for lX»0;X<size(0] ;X*»st«pi 

for(y«Y;y<size{l] ** y<Y*atep;y— step»l ) 

for(x.X;x<aize(0J *4 x<X*atep;x»«step»l) 

for(sub»0;sub«4;sufr+*) ( 

mode ( oct «octa -1 1 »ba»e_mode : 

if (sub*-0> modetoct»octa-lj t« M_LPr : 

mask«2«<occ; 

do { 

Get Addr (addr, x,y# sub. oct . size, mask) ; 
swi cch( mode ( oct ] ) ( 
case M.VOXD: 

GetData (addr. old. dst ) ; 
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i! (BUZeroold) ) mcdeiocz )sm_STCP: 
else ( DcZeroiaddx.dsc.mcce.occ ; ; > 
break: 
case H.SDJOiM.STILL: 

GecData lacdr.nev. src) : 

r.rsDec ideir.ew) ; nt t lag=ni< =cr.resh [ czz s -oct I : 

:£ tmilag M Ouantize«new. zero, pro. lev, kle-*ir:ah.qu-nwizer (octa-oct) ) 
CecDacaiaddr.old.dat I ; 
if ( BlkZero old) i { 
TokenO; 

mode (oct ) «M_STOP; 
) else { 

To ken 1; Toker.l; 
DoZeroladdx.dsc.mode.oct; ; 

) 

] else ( 

Tokenl; TokenO; 

Dcxf er i addr . pro. lev. dsc. mode, ozz . M_SDJDIM_S?ILL. bui ) ; 

) 

break: 
case M_SEND: 

GecOar a i addr. new. src I ; 
CetData (addr . old. das ) : 

nz* Decade i new i ; nil lao«ni<schresh (occs-oct } ; 
if (SlkZero ( old) I ( 

if (nxflag tl Quantize (new. zero. pre. lev. kle->f rmh.quantixer locta-o 

TokenO; 

modeloct 1 ■M_STOP: 
) else i 

Tokenl; TokenO; 

Doxf er (addr. pro. lev.dst.mode.occ.M_SENDlM_STILL.fcuf ) : 

) 

Int ozsDecide'old) . noaDecidefcelta<new. old) ; 

Boolean motion* int*cs ) >>oct <■ no; /• motion detection •/ 

no»DecideDelta mev.old) ; nof lag»no*»compare (eccs-oct I ; 

origin*nz«»no; a% 

if Ulnoflag II motion) 44 Jmflag) { /• w«e inoflag 4fc Jntfl 
if (Ouati.:iae«new.origin?aero:oid.pro, lev. kle->f rmh. quantizer [o 
Tokenl: Tokenl; TokenO; 
. DoZero (addr. da c. mode. oct ) ; 
) else ( 

if (origin) { 

Tokenl; TokenO; , ... 

Deafer '.addr. pre. lev.dit .mod*. oct .M_SENDIH.STILi.Dutl ; 

} else < 

Tokenl; Tokenl; Tokenl; 

DoXf er ( addr . pro . lev , dec . mode . oct . M.SEND. ouf ) ; 

) 

) 

1 6l " 'if ((motion ll origin) 4t naflag) ( /• -as origin fc& nsfla- 
Tokenl; Tokenl; TokenO; 
DoZero < addr. dst. mode. oct) ; 
} else ( 
TokenO; 

mode [ ocz ) »M_STOP ; 

) 

) 

) 

break; 
cist K.rriLL: 
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Ge'.Deta (addr. new. srcj ; 

nx-Decide imv) ; nxf lag»na«»chreih!occs -occ ! ; 

if iniflag il Ouantize (new. zero, pre . lev. kle«>£nr,n. quantizer [octs -oct I 
TokenO: 

ffvode ( occ ) »M_STOP; 
i else ( 

TOcenl; 

DoXter (addr. pro. lev.dac.mcde.occ.M_STILL.buC) ; 

) 

break; 
case H.IPFIM.STILL: 

Get Dec a ( addr . nev. arc) ; 

Quant iaeLPFl new, pi o. lev. kle->f rmh. quantizer {01 ) ; 
veriryData I lev[0] .biunaak. w©) ; 
v«riryDaca<lev(l) .bicmaak. cjt^> : 
verity Dac* ( lev(2) . bicmaak. tmp) ; 
verifyData(lev[3J . bitmask. tnp) ; 

Int Enc Lev ( lev ,kle - > seqh . pr ec xa ion- kle • > f rmh . quanc 1 1 e r 1 0 J , bu t ) ; 
PuCDacel addr, ore due) ; 
mode (oct )«H_QOIT; 
break: 
case M_LPF 1 H„SEND; 

GetDat a i addr . new, arc) ; 
Get Dec a (addr. old. dat) ; 

noeOecideOelta(new.old) ; nof lageno«»compere (octs-occ J ; 
if inoflag) ( 

TokenO; 
) elae ( 

Tokenl; . 
Quantize < new, old. pro. lev. kle->f rmh.quancizer(01 ) : 
Huf tlncLevtlev.bux) ; 
PutData (addr. pro, dst); 

1 

node (oct J-H.QUXT; 
break; 

switch (mode toctj ) { 

""stopCountera (mode, oct .maek.blk.x.y.ccts) ; 

break: 
case H.QUXT: 

break; 

DownCcunt era (node. oct. maak.Dlk) ; 
break; 

) while ( mode ( oct 1 isM.OUIT): 



) 

) 



/• index to quant and vice veraa */ 

• define i2o(i) < float ) i •HISTO.DCLTA/ ( float )HISTO 

Id.fi" cjilql rix2Long<X2rix(qMfloat)HISTO/HISTO.DELTA)1 



SpuST' Sa^nTis. of tree to calculate new quantizer value 
Argument,: jrc ; .our« ^-^^ ^ ^ 

octs. aiae - octavee of decomposition and image dimensions 

noma - base HV5 weighted normals 
Returns: calculate! new quant 
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LcokAneadl short «src. short 'is:. iliac r.crms!5M 3! . KlicsE kle) 

x. y. sub. index, siie (2 1 * (Me- >seqh. aequence.sire fC ] . kle->seqh. sequer. 
chresh(HISTO) . quact (HISTO) . target: 
mt new(4). oid{4l- addr(4}. iero(4 ] «<0. 0. 0. 01 : 

(loac -jant: 

for ; incex«0: index<HISTO: index— ) ( 
thratM index)*0; 
quact ( index I «0: 

for(y«0;y<size(l] ;y*2<<octs) 
f or (xs0:x«iixe (0J ;x»s2<«octs) 
Cor i subsl; sub<4: sub**) 1 

float q_thresh; 

int nz. no. 02. blk; 

Boolean ozflag, origin, notion; 

GetAddr (addx.x.y. sub.octa- 1 . aire . l<<octs) ; 
GetData(addx.r.ew. arc) ; 
Getoacaiaddx.oid.dat): 
nzs Decide (new} ; 
ozsoecide (old) : 
no«DacideD*lta(n*w.old) : 
ctflaQsxle->encd. intra 11 Blk2ero<old) ; 
origxn«nz<8no; 

metion«<n**o«)»octa «. no: ....... 

q_threah»<f loac )nx/DecideDouble( norms U J UJ I ; 

if (ozflag ll origin) .„..,,, 
float qt»CueaaOuantiae (new, aero. norma [1] 1 0 j 1 . 

q_thr«ah«Q_chreab«ot ?q_thx ash : qt ; 

) else i . ^ . . 

float qt*CueasOuantix« inav, old. norma 11] [Oil: 

Q 1 chresh«q_chreab-«qt ?q_thresh : qt ; 

if ('motion) < 

qr»< float > no /Dec ideDouble 1 norma ill [2)1; 
q_threah»q_thxeeh<qt ?q_threah:qt ; 

) 

) 

■ nd«x«q2i (q_threah) ; 

Index »index<0?0: index>KIS7G- 1 7HISTO- 1 : index: 
mreiM index} — ; 

'^n^ii^huSd^ -mL. . ind«..H:STO-l >0 :«u.« I index. U » , 

/• buffer must be greater than bfp.in after tbia frame •/ 

/• buffer muat be less than buf f.tiza-bfp.in •/ . . 

twtllU??^ previou. 

whil"intecHISTO 14 quact (index) /index> target ) index-; 
quant -i2q< index) J 

kle-~ncd.W_quant.<kle->ancd.^^^ forward and reve 

Kle->encd.tBCJ.quant»i2q((index-q2xUle->ancd.ti855_quantM J, / 

kle->encd.prevtxjact=^act i Index) / ( inde*..0?l : index) ; 

) 

P-:nct ion Name: BaseNormals 
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• Ascription: Calculates base hvs weighted normals 
AxSu.T.ents : ncrms - sccrage for normals 

Returns: veignced normals 

• / 

vcid saseNcnrals ( : icac ncrms ( 5 1 13 J , KlicsE kle) 

flcac base_norm(3 J = ( I. 3. kle-»encd. thresh. kle->encd. compare) : 
int norm, cct : 

for (cct=0;oct<3; oct**) 

for (r.orms0;norm<3;ncrm*») 

ncrms (oct ] (norm] •base.ncnM norm) • kle ->encd. base (oct ] • (float) tl<<kl 

] 

/• Function Name: Normals 

• Description: Calculates MVS weighted normals 9 quant 

• Arguments: norms - storage for normals 

• Returns: weighted normals and LPF bits 



void Nermalslfloat ba se_norms C5] { 3] . int thresMS] . int compare (5] .KlicsE kle) 



int oct. i. norm: 

for<oct»0;oct«»kle->seqh.octaves(OJ ;oct**» { 

norm»Fi*2Lcng(X2f ix (bese_porms (oct ] (01 # kle->encd. tmp_quant ) ) ; 
norm*norm< 1 71 : norm; 
for(i»0;0! ■<norm*-3) ;!♦♦) 

norm«ncrm>>l; 
switch (norm) ( 
case 1: 

kle->fxmh. quantizer (oct) «i; 
break; 
case 2: 

kle->frmh. quantizer (oct )*i-»l; 

break; 
case 3: 
case 4: 

kle->frmh. quantizer (oct] ai*2; 

thresh I oct } *Fix2Long(X2Fix ( Dec ideDouble (base.norms (octl 1 1 J *kle->encd. tmp_c 
compare ( oct ) • F ix2Ujng < X2F ix ( Dec idsOcufcle ( ba se.no rma ( occ ) 1 2 ) • k le- >«ncd . =mp. 

xle- >frmh. quant izer(0]-kl«->f rmh. quantizer (01 «3?3 :kle«>frmh. quant ixex(0) ; 
/• minimum 4 bits of quant lor lpf due co dynamic range problems •/ 



Boolean KlicsFlagalKlicsE kle) 

Boolean skip-false; 

kle- >encd . but ter- « kle->encd. bp£ _in; 

kle->frmh.flagsaOr 

if (kle->eacd.buf fer<0) 

kle->encd.buf f er«0; 
if ( kle- >encd. intra) 

kle->xrmh. flags la K7H.ZNTBA; 

* U *if (skip.kle->«ncd.buf_sv «4 kle->ened.buf fer>-kle->encd.buf_size) 
kle->frmh. flags i> K7H.SKZP; 

return i skip ) ; 
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"unc:::n Name: KlicsCnccde 

description: Er.ccde a frame frcm YUV :de; trans !crmed image 

Ar^u-T.eni s : src - scurce image is) 

2st - iranstcrmec destination memory (and old :or videos) 



cr.c :<l icsLnccde i shcrt 'src(3). short 'dst (3]. KlicsE klei 

floac base.ncrms (5}[3] ; 

mt channel. chresh(5). compare (5]; 

Bui buf *4kie->buf ; 

bu t _winit Ibuf ) 

if (KlicsFlagsUle) J 

kle->f rmh. Iencin=0: 
else < 

f or tchannel»0:channel<kle->seqh.channels:criannel-» ) { 

int si re [2 ) »(kle->segh. sequencers ize (0) >>< channel* eO?0 : kle- >segh. s 
kle->segh. s e<7uence_9ize{ 13 >> (channel »-0?0: kle->scqh. su 
area=size (0) *size(l ) . octs=kle->seqh .octaves (channel »»0?0: 

switch i kl e- > aegh . wave let ) ( 
case WT.Iiaar: 

HaarForvardt src (channel) , size, octs) ; 

break: 
case wT_Daub4 : 

Da u±>4 Forward < arc (channel J , size, octs ) : 

break; 

) 

) 

BaseNormals (baee.nonu , klei ; 
if (kle->encd.auto_q .* >kle->encd. intrai 
LeokAheadUsrc (0) , dst (Oj . base_nonui . klei ; 

else 

kle- >encd . tmp_guant »kle->eucd. quint ; 
Norma is ( bese_ncrms, thresh, compare, kle) ; 
for < channel •0;channel«kle->seqh. channels : channel**-) ( 

int size (2 J »(kio->aeqfa. sequencers ixe f 0] >>( channel «»0?0 : kle - >sevjh. s 

kle->seqh. sequencers* ze 1 1] >> (channel* »0?0 : kle->s«qh. suJb_sa> 
octsokle->segn.oct»ves [channel «»0?0: 1 ] ; 

it ( kle- >encd. inert) 

KLZEXOfdst (channel! » sixe(0] •sizetlj ) ; 
if (channel»«0> KlicsSrcrtsrc (channel ) , dst (channel I .octs. size, thresh, c 
else XI icsEncUVt src (channel ) . dst (channel] .nets, size . thresh. compare, kle 

] 

buf_flushlbuf I : 

kle->f mh. length-bijf.size (bu.* ) ; 
kle->encd.buf fer*«kle->frnvh. length; 
if (; kle- >encd. intra) 

kle->encd.prevbytesskle->f nah. length: 

) 

returo(kle->f nnh. length) ; 
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Engineering: KiicsCcde :Ccn?Picc : KlicsHeader .h 



• t> Copyright 1993 XLICS Limited 

• All rights reserved. 

• written by: Adrian Lewis 



sequence and frame headers for Klics- Encoded files 
Hign cytt first 



:yptd#f struct ( 
unsigned short 
unsigned char 

I KlicsHeader; 



descript ion„length; /* Fixed 
vers icr._n umber [2] : /• Fixed 



typedef struct < 

KlicsNeader head; 

unsigned short sequence. size [3 ] 



unsigned char 
unsigned chax 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
KlicsSeqNeader ; 



channels; 
sub_ sample (2] ; 
wavelet; 
precision; 
octaves 12) ; 
reserved i3 J ; 



typedef struct I 

KlicsH«eder head; 

unsigned long length; 

unsigned long 

unsigned char 

unsigned char 

unsigned short 
) RlicsFramaHeeder; 



franc _number; 
flags; 

quantizer IS] ; 
reserved; 



/• Fixed 
/• Source 
/• Source 
/• Source 
/* Source 
/■ Source 
/• Source 
/• Fixed 



/• Fixed 
/• Calc 
/• Calc 
/• Calc 
/* Calc 
/• Fixed 



^define KFH.SKIP 0x1 
•define KFH_U7TKA 0x3 



Size of this or parent struc 
version and revision numbers 



Size and version of this str 
Luminance dimensions and num 
Number of channels: 3 * YUV. 
UV sub- sampling in X and Y d 
Wavelet used: 0 - Hear. 1 - 
Bit precision for transform 
Number of octaves Y/UV imaxii 
Reserved for future use */ 



Size and version of this str 
Length of frame data (bytes) 
Frame number intended for se 
Bitfield flags: 0 - frame sX 
Quantiser shift values (octav 
Reserved for future use •/ 



Implementation notes : 

QuickTime Hust have KlicsFrameKeader. length set to a valid number 
Sun Hust hjve RlicsSegHeeder in data stream 

Possible developments : 

KlicsFrameHeader . quant i zer 

Currently contains shift rather than step-size 

Different valuos for UV and CH.HC.CC sub-bands are not currently suppe 
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^£ncin«erin5:Kl*c$CwC'e:K:ir5 Codec : Xi icsEncoce . r 
• XlirsC-.code resource file 



•include 'Types. r* 

• include -MPvnypes.r* 

• include * I.-nageCodec . r* 

« • 

• Klics Compressor included intc the applications resource file here 
•/ 

•define kl ics Coda crcrmac Name *Klics* 
♦define kl icsCcdecFormaeType ' klic* 



This structure defines the capabilities of the codec. There will 

probably be a tool for creating, this resource, which measures the performance 

and capabilities of /our codec. 



resource 'ede:' (129. *Klics Codeclnf o« . lockedl 1 

klicsCodecFormatNama. / 

1. /• 

1. /« 

•klic. /' 
0. 

codecInfcl«ea32 IcodeclnfcDoesB I codeclnf cDoesTempcral, 



nana of the codec TYPE i da 
version •/ 
revision •/ 

who made this codec */ 



codeclnfeDepth24 Jcodeclrif oSaxjuanceSensitive, 
100. 
100. 
0. 
0. 
0. 
0. 
32. 
32. 
C . 

c. 

3 



/* depth and etc suppo 
f* which data xormats do we u» 
/• compress accuracy ( 0-255) { 
/* decompress accuracy (0-255) 
/* millisecs CO compress 320x2 
/• millisecs to decompress 320. 
/* compression level (0-255) ( 

/* minimum height */ 
/• minimum width •/ 



resource 'thng' (126. *Klics Compressor* . locked) i 
c ompr e s so rC omponent Type . 
klicsCodecformatType. 

kiic , 

codeclnf oDoe*32 I codeclnf o Does 6 Icodeclnf oDoesTemporal . 

0. 

' cdec ' , 
128. 
' STR ' . 
128. 
' STR ' , 
129. 
•ICOW. 
126 

I; 



resource *STR * (1281 ( 
•Klica Compress* 
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Engineering : Kl icsCode : Klics Codec: KlicsEncece . r 



eacurce 'STK • H2?) ( 

•waveiec traj-.afcrro i mult iresolut icn tree tased cocmg schem*' 
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engineering iKUcsCcce : Ki ics Codec : Kl icaCeccde . r 
KlicsDeccde resource ::.e 



• inci'jee • Types. r* 
•include "MPVTypes . r * 

• lac luce ' I.T.aceCcdec . r" 

Klic» Compressor included into the applications resource file here 



■ define klicsCodecFcrroacName 'Klics* 

■ define XI lCsCodecFcrmacType 'klic* 



This structure defines the capabilii ies of the codec. There will 

prcbebiy be a tool for creating this resource, which measures the performance 

and capabilities of your codec. 

resource ' cdei* (129. 'JUics Codec Inf c . locked) ( 

kiicsCodecFormatName. /• name of the codec TYPE ( da 

■_ t /• version •/ 

l' t /• revision •/ 

•Jciie*. /• **h© made this codec •/ 

ccdeclnf cDcea32 lcodecInfoDoesl6 (codeclnf cDoea8 I codeclnf ©Dee iTempcrel Icodeclnfo 

0. 

codeclnf oDepth24 Iccdeclnf cSeguenceSensicive. /• which data formats do w« un- 

100. /* compress accuracy (0-2551 ( 

100. /• decompress accuracy (0-255) 

0. /• millisecs to coopress 320x2 

C. /• millisecs to decompress 320 

q] /• compression level (0-255) ( 

c'. 

32, /• mini-Tium height •/ 

32, /• minimum width •/ 
C. 

w . 
w 

I ; 

resource • thnc' (130. 'Klics Decompressor *. locked) i 
d ec cmp r e ■ s o r C ompon en t Type , 
klicsCodecformatType. 

• klic* . , . _ . 

codeclnf cDoes 32 Icodeclnf cDoeaU I codeclnf oDoes 8 I codec Inf eDcesTemporol Icodeclnfo 

0. 

■ cdec ' . 

126. 

' STR ' , 

130. 

•snt 
131. 
' ICON' , 
130 

I; 



resource 'STR • '130) < 
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CLAIMS 

WE CLAIM: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the steps of: 

10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 

15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 

20 values; 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
pass non-boundary forward transform perfect 
reconstruction digital filter and also through a high 

25 pass non-boundary forward transform perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 

30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
than said low pass non-boundary forward transform 

35 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
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than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transf ormed 
digital data values into said second sequence of 
5 transformed digital data values, said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequence of transformed digital data values; 
10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 
15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 
20 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values, said output digital data values 
25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 
30 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2. The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 



WO 94/23385 



PCT/GB94/0W77 



- 809 - 

filter has Y coefficients, Y being greater than X, said X 
coefficients of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value H 0 when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values IDq-ID^ adjacent said boundary, said 
transformed digital data value H 0 being substantially equal 

10 to what the output of the low pass non-boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on 1D 0 -1D X ^ 1 as 
well as Y-X additional input digital data values outside 

15 said boundary, said additional input digital data values 
having preselected values. 

3. The method of Claim 2, wherein Y-X-l, wherein 
there is one additional input digital data value ID.j, and 
wherein ID.j is preselected to be substantially equal to 

20 ID 0 . 

4. The method of Claim 2, wherein Y-X»l, wherein 
there is one additional input digital data value ID. 1# and 
wherein ID. a is preselected to be substantially equal to 
zero. 

25 5. The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column. 

6. The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 
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7. The method of Claim 1, wherein said low and high 
pass non-bdSndary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters. 

8. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

10 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters. 

9. The method of Claim 8, wherein one of said four 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent of sign. 

15 10. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient guasi-Daubechies filter H of 
the form: 

H n s «H>2n-l + bID 2n + cID 2n+1 - dID 2n ^ 2 

0 n being a positive integer, IDq-ID,,, being input digital data 
values, m being a positive integer, ID 0 being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

5 coefficient digital filter of the form: 

H 0 - aID_j + bID 0 + cIDj - dID 2 

ID_ a being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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non-bouncary forward transform perfect reconstruction 
digital filter is a four coefficient quasi-Daubechies 
filter of the form: 

G n = <*ID 2n _ 2 + cID 2n - bID 2n ^ + aID 2n * 2 

5 n being a positive integer, and wherein said high pass 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 



G 0 = dID. x + cID 0 - bID a + aID 2 
dlD.i having a preselected value. 

10 12. The method of Claim 11, wherein: a+b+c-dis 

substantially equal to 1, wherein a - b + c + d is 
substantially equal to 0, and wherein ac - bd is 
substantially equal to zero. 



13. The method of Claim 12, wherein: a=ll/32, 
15 b=19/32, c=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 



0D 0 - 4(b-a)H 0 + 4(C-d)G 0 

20 wherein OD 0 is an output digital data value of 

said sequence of output digital data values, wherein G 0 is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values ID 0 , ID X and 
ID 2 adjacent said boundary , and wherein H 0 is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates ofT input digital data values ID 0 , ID 1 and ID 2 
adjacent said boundary. 

15. The method of Claim 14, wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

D 2n+1 = 2(cH n - bG n + aH n+1 + dG n4l ) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

n being a non-negative integer, wherein H n , G n , H n + X and G n + X 
comprise a subsequence of said second sequence of 
transformed digital data values. 

15 16. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient guasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daubechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and quasi- 
Daubechies filters, the coefficients of the guasi- 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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18. The method of Claim 1, further comprising the 
steps of : 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter, and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 19. The method of Claim 18, further comprising the 

step of : 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step. 

2 0 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 
25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 

3 0 comprising a boundary subsequence and a non-boundary 

subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forvafB transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non-boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values , said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 

plurality of octaves, a first of said plurality of 
3 0 octaves comprising at least one first digital data 

value, a second of said plurality of octaves 

comprising at least one second digital data value; 

calculating a sum of the absolute values of said 

at least one first digital data value; 
35 determining if said at least one first digital 

data value is interesting using a first threshold 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit . 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y, comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count 
comprising one bit Cl x in the X coordinate and one bit 
15 Cl y in the Y coordinate, to generate said at least 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a number of times, 
20 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave. 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

3 0 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub- 
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bands, said transformed data value being in one of said 

frequency sub-bands, said number of tines being at least 
dependent upon said frequency sub-band. 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub- band. 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi-perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 

20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 

25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 

30 digital filter the output of said low pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of l is 
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processed by said high pass quasi-perfect reconstruction 
digital filter the output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass quasi-perfect reconstruction digital filter is 
10 substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 

15 data values at a value of a quality factor Q, comprising 
the steps of: 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band, said 
20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 
25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image. 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 
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23. jT method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients. 

34. The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 

10 irrespective of sign. 

35. A method of detecting motion in a tree 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising 
the steps of: 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

30 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 
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second of said plurality of octaves comprising at least one 
second digital data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38. A method, comprising the steps of: 

15 reading a sequence of data values from a plurality of ' 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

2 0 sequence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and . 

35 generating a token if said first output value has a 
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predetermined relationship with respect to said second 
output valire. 

40. The method of Claim 3S, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a corresponding plurality of output 
values, said new block being a block of data values of a 
sub-band decomposition; 
10 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 
values have a predetermined relationship with respect to 
said predetermined number. 

15 42. The method of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 

subtracting each one of a plurality of data values of 

a new block with a corresponding one of a plurality of data 
20 values of a old block to generate a corresponding plurality 

of output values, said new block being a block of data 

values of a sub-band decomposition of a new frame, said old 

block being a block of data values of a sub-band 

decomposition of a old frame; 
25 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

30 44. The method of Claim 43, wherein said token is a 

VOID token. 
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45. A method, comprising the steps of: 
determining an absolute value fcr each of a plurality 

of data values of a block of a sub-band decomposition; 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 
and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 

25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

30 chosen from a second group of coefficients independent of 
sign. 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor. 

49. The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said sequence of 
first image data values is a sequence of chrominance data 

10 values. 

52. The method of claim 50, wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52, wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47, wherein each of said 
coefficients of said low pass inverse transform perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
30 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
sequence of 1 transformed data values. 

56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5 a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition, said low pass forward transform perfect 
reconstruction digital filter and said high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56, wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

30 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits . 

61. The method of claim 60, wherein said first 

10 encoding method is taken from the group consisting of: SEND 
mode, STILL_SEND mode, VOID mode, and STOP mode. 

62. The method of claim 60, wherein said first token 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first sequence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 

using digital circuitry to inverse transforming said 
second sequence of transformed data values into a third 
sequence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub-band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

30 indicative of rove of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low pass component in said first 
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dimension using interpolation to generate an interpolated 
low pass component; and 

expanding said interpolated low pass component in said 
second dimension by replicating rows of said data values of 
5 said interpolated low pass component. 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and 

decoding said compressed data stream into said second 
sequence of transformed data values. 
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